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COOLING TOWERS 


.. . are rapidly becoming a part of 
the picture at generating 
stations in many areas. For a special 
Electrical World Survey of the statistics 
of 52 such installations 
see page 91 


HOW 10 a regular service for electric utility men who want practical ideas on 
how to design, construct, operate, and maintain begins on page 99 





Do our regulator meet the test? 


FOR YOURSELF 


Thirty days of free examination: 
that’s how Allis-Chalmers helps you decide which regulator is best 
for your system. Any recognized distribution system can get an 
Allis-Chalmers distribution regulator completely free of charge for testing. Call in 
your engineers, purchasing people, operating and 
maintenance men and let them see for themselves 
which regulator is best. Compare all the features. 


Compare the Control, Too 
For example, Feather-Touch controls on 
Allis-Chalmers regulators give you + 1 
volt band, Class I accuracy. No wonder 
users report revenues increasing, profits 
up on lines with A-C distribution regula- 
tors. Friction can never upset this control 
because the floating beam of the regulat- 
ing relay completely eliminates mechanical 
bearings. 


Simple Service 


Feather-Touch controls 
also offer a good example of the simple service 
requirements on A-C distribution regulators. 
To remove and replace the control all you do is pull a 
single jack plug. Your linemen don’t have to be == 
technical experts because controls can be returned to a central location for checkup. 


Get complete information. Better yet, get a regulator you can test for yourself. 
Call your nearby A-C office or write Allis-Chalmers, Milwaukee 1, Wisconsin, for 
a test regulator and for the recently published “regulator check lis?” 
that will help you analyze all regulators. 
A-4356 


ALLIS-CHALMERS 


ORIGINATORS OF 5/8% STEP REGULATION 
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Alabama State Docks Bulk 
Material Handling Plant util- 
izes Hazacord in a unique 
take-up reel feeder for the 
overhead loading structure. 


& 


Close-up of the take-up reel 
shows the supporting bars for 
the cable alongside the con- 
veyor belt. 


Modern bulk material handling plant 
uses HAZACORP 


SAFETY ond DEPENDABILITY 


Overhead loading structure power distribution at 
the new addition to the $5,000,000 Alabama State 
Docks Bulk Material Handling Plant at Mobile 
required a high safety factor as well as long-term 
dependability. Previous construction involved 
contactors riding on open bus bars which were 


frequently damaged by falling ore and were haz- 
ardous to personnel. 


A constant torque take-up reel equipped with 
650 feet of Hazacord Type SH-D supplies the 
power to the new loading structure. The 5,000- 
volt cable is supported as it is paid out by 14” 
rods extending out from the side of the conveyor 
belt at 5’ intervals. The structure can move 630’ 
in either direction from the origin of the cable. 


for 


Hazacord Type SH-D 


Such unusual installations as this indicate the 
wide variety of applications for the toughness and 
dependability of Hazacord Portable Cables. The 
tough Hazaprene sheath is resistant to the abra- 
sion and compression as well as abuse from falling 
ore found in these operations. Weather resistance 
and the ability to withstand the attacks of acids, 
alkalies, moisture and most oils make Hazacords 


the logical choice for all portable power circuits 
up to 15,000 volts. 


Your Hazard representative can recommend the 
correct Hazard cable for your requirements or 
write Hazard Insulated Wire Works, Division of 
The Ckonite Company, Wilkes-Barre, Pa. 


ZACORD ZZ portable cables 


2134 
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EASY DOES IT!—It's all ina day's work with 


Electroline Steel Duct-Rodding Equipment rodding 10,000 
feet of conduit! 


Light in weight, easily handled and stored, low upkeep: 
these are a few of the advantages utility men know to be 
true. But even bigger, more important advantages are— 


@ Savings in the cost of labor—for example, where 
it formerly took two gangs from one to two 
weeks on a given job, one gang, in one-half hour, 
has completed the same job—using Electroline 
Duct-Rodding Equipment. 


Savings in original cost—you get long life— 
double that of other types—when you buy 
Electroline Duct-Rodding Equipment. Add to 
that this fact: this equipment costs just about 
half as much for equivalent capacity! There’s 
true economy. 


Savings in Total Investment—fewer sets are re- 
quired because of the speed with which a job is 
completed and the equipment moved to other 
locations. 


Speed up installation, reduce your costs; start 
now to use Electroline Duct-Rodding Equip- 
ment. Available for 2", 344" or 4” Duct. 
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10,000 FEET OF CONDUIT 
e| RODDED IN 8 HOURS! 


, 015459 400 bgt ‘ 
Pick-up and Leader 
Right, Electroline Steel Rod 


ding Equipment feeds easily 
around the bends. 


Below, Leader locked in Pick- 
up for either push or pull. 


: ( Cir. 
ir 

L rE ~r—— 
ee 


We've got a 4-page brochure 
which describes and illustrates 
more completely how this 
equipment can benefit you. 
We'll gladly send you a copy. 
Write us. 


4121 South La Salle St., Chicago 9, Ill. 
In Canada: POWERLITE DEVICES, LTD., TORONTO 
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Enclosure for load 
interrupters, lightning 
arresters, and potheads 


“Walk In" access to 
mobile substation connections 


Primary fuse compartment 


Transformer with 
circuit breaker compartment 


\ 


“Walk In” access to secondary 
breaker, battery rack, telephone 
stand, and primary fuses 





~~ . GIVE You ZONING BOARD APPROVAL? 


Sac Metalclad Primary Gea you get 


| @eompaet attractive, and Completely 
- Enclosed Substation for residential areas— 


even when the primary service is 34.5 kv 


Tamper-free metalclad comateatien! High volt- 

age is locked in . . . intruders are kept out — 

and safe 

Simple, packaged installation that saves the time 

and cost of piecemeal open construction 

Reliable protection and ability to switch under 

all conditions, except short circuit 

New conveniences in operating and maintenance 
Incorporated in the unit on the left are these 

operating features: 

1) Pothead isolation—for protection of operators 

during maintenance 

2) Disconnecting provisions to isolate load inter- 


rupters, to by-pass entire substation, and to feed 
mobile substation 


3) Integral housing of control panels, battery rack, © 
work stand, telephone stand. Elimination of need for 
unsightly tool shacks 


4) Shelter for maintenance of secondary gear 
5) Unit capsuled ‘for shipment in one piece 


4421 RAVENSWOOD AVENUE IN CANADA 
m= CHICAGO 40, ILLINOIS, U.S. A. oc cuserere Soe 


POWER FUSES © DISTRIBUTION CUTOUTS AND FUSE LINKS « LOAD INTERRUPTERS * METALCLAD SWITCHGEAR 


Specialist in High-Voltage Circuit Interruption 





THE LJUNGSTROM AIR PREHEATER 
cuts fuel costs in hundreds of plants 


The Ljungstrom Air Preheater has proved its value in industrial 
and utility plants throughout the country. That’s why every year, a 
constantly increasing percentage of the total installed boiler 
capacity is Ljungstrom-equipped. Your fuel costs will drop, too, when 
you equip your boilers with Ljungstroms. The extremely high 
efficiency of the regenerative design means the greatest possible recovery 
of waste heat . . . with substantially lower fuel requirements. 
If you are planning a new boiler installation — or expanding or modernizing 
your present one — let our engineers show you 
how the Ljungstrom can raise over-all efficiency in your plant. 
Ljungstrom Air Preheaters are now available for boilers of 
any type or capacity from 25,000 pounds of steam per hour up. 


The Air Preheater Corporation 60 6s: 42nd street, New York 17, N. Y. 
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ELECTRICAL INSULATION 
iS A“U.S.’’ SPECIALTY! 


Isn’t it logical that a rubber company should make the best wire and cable insula- 
tion there is? U.S. Rubber has been a pioneer in insulation for close to 70 years— 
has amassed in that time a stockpile of research data and experience that can’t 
be beat. Electrical insulation is a “U.S.” specialty! Electrical insulation makes 
the difference between superior and ordinary wire and cable. Conductors of all 
manufacturers are standard, but insulation must be the best that science can 
produce. That’s why your best bet in wire and cable is U.S. Rubber. 


UNITED STATES RUBBER COMPANY 


ELECTRICAL WIRE & CABLE DEPARTMENT + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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PHELPS DODGE OFFERS 
COMPLETE CONDENSER 
TUBE SERVICE 


to Meet Increasing Needs of Electrical Utilities ! 


In all types and alloys including Bi-Metals, by qualified engineers with a special 
Plain and Inhibited Admiralty, Aluminum Brass, background of experience in solving tube acid 


Red Brass, Aluminum Bronze, Cupro- Nickels. and corrosion problems. 
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through every step of manufacture—assured to all areas of the country from modern, 
by finest laboratory facilities and strategically located Phelps Dodge mills in 


Phelps Dodge Hot-Forged Extrusion process. Los Angeles, Calif., and Bayway, N. J. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5, N.Y 
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ALLIS-CHALMERS uses 


simple uncoupling linkage 
for fully mechanically 
trip-free operation 


Take the case of a high speed reopening following 
“closing-in” on a system fault. That’s really the test! 
With Allis-Chalmers mechanism, air or oil pressure need 
not be dumped to permit opening. Trip coil releases a 
latch and the simple closing linkages uncouple, allowing 
contacts to open at full speed — regardless of the posi- 
tion or condition of the closing mechanism. That’s fully 
mechanically trip-free operation! 


Non-mechanically trip-free mechanisms require dump- 
ing of air or oil pressure so that contacts can open. To 
do this takes a whole sequence of devices, including 
valves and solenoids. Everything must work perfectly, 
or breaker will be held closed or slowed in opening. 


This truly simple operator principle has been a feature 
of Allis-Chalmers breakers since 1933. For further de- 
tails call your nearby A-C district office, or write Allis- 


Chalmers, Milwaukee 1, Wisconsin. 
A-4391 


ALLIS-CHALMERS 


September 6, 1954 @ ELECTRICAL WORLD 





‘sue after issue... 
THE NEOPRENE NOTEBOOK 
- “== se \ GIVES YOU— 


@ New engineering information on neoprene, 


nhl Du Pont’s chemical rubber 


. cgnrinss 


—— t' 
SAncLnil EXE gegen 


Detailed on-the-job reports showing how 
neoprene cuts replacement costs 


Case histories on how new products are 
developed... old ones improved... with 
neoprene 


FREE! Valuable information for you in every 
issue of the Neoprene Notebook. Timely, illus- 
trated articles on the properties and perform- 
ance of neoprene show how others have in- 
creased production . . . reduced operating 
costs . . . with this durable chemical rubber. 
Perhaps the Neoprene Notebook can help you 
solve a tough production problem, or suggest 
a way to develop or improve a product. Get 
your free subscription today by sending the 
coupon below! 


SEND THIS COUPON 
TO GET ON 
THE MAILING LIST 


E. I. du Pont de Nemours & Co. (Inc.) 


Rubber Chemicals Division, EW-9 
Wilmington 98, Delaware 


Please send me the free 
The rubber made by Du Pont since 1932 


“Neoprene Notebook” regularly 


Q [J p (] N T ee 7 | er 
Rt6 us pat orf 


Firm 


BETTER THINGS FOR BETTER LIVING ee es 
«++ THROUGH CHEMISTRY 
City, State 
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SAFE, EASY, 


> 
INSTALLATIONS 


You make primary line connections the new, 
improved way on STANDARD’S 2400 or 4800 
Working 


volt Distribution Transformers. 


-losely with operating men in the field, The 
Standard Transformer Company developed 


i 
i 
! 
i 
i 
i 
i 
i 
i 
i 

I 

time-saving Tank Wall Bushings which permit 

! flick-of-the-wrist installations . . . without tools. 
j No “live parts” exposed . . . terminal compres- 
i 

i 

i 

! 

i 

i 

i 

i 

i 

i 

j 

| 


bution transformer, 15 
gle-phase, 60-cycle, 
}wall mounted high 

lhings. Standard 
q voltages 5 
jm and sizes 


sion stud keeps easy-to-grip, insulated porce- 
lain cap from falling off when unscrewed to 
receive primary lines. Cable can be brought 
in from either side and held securely by 
pressure from clamping shoe. 
Perfected side mounted bushings, plus addi- 
tional sound basic construction features, make 
| STANDARD’S 2400 or 4800 volt Transformer 
! one of the best buys on the market today. 
} When you specify STANDARD you get a 
H transformer with easily-removed covers, mois- 
! ture-proofed with a Neoprene gasket which 
! revents oil leakage; a low-loss core assembly 
; oused in a rugged, all-weather, copper- 
; bearing steel tank; a core assembly made of 
circuit ! non-aging, varnish-coated, silicon steel sheets. 
wall mounted k ; These features mean a long-lived, trouble-free 
! transformer . . . silently, efficiently working 
| 
I 


bushings. “Standage 
struction for voltages 5 


and less and sizes through 
100 KVA 


for you. 
Write for specific information on new Tank Wall 


Bushings. 


ott 


t veujthiny TowtiTo... 


WRITE FOR BULLETIN 
CL-50 
Tells the story with words and 
pictures of STANDARD'S complete 
WARREN, OHIO seein caae dae at cetes 
IN PRINCIPAL CITIES -ee Me 


REPRESENTATIVES 
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And Now... 


RCA Announces the 
FIRST Low-Cost 


with Voice Channels 


Proven throughout the nation and 
he world, RCA 960 megacycle 
iisscenes is now available in a RCA Microwave uses highly diree- 
low-cost “package” unit, MM-9, as tional radiosignals which are beamed 
a complete station. Trom one relay station to the next 
by “dish” antennas. It can be inter- 
connected with existing telephone 
¢ Minimum real estate requirements lines and switchboards and virtually 
« No tower construction eliminates the weather hazards of 
e Easy economical installation carrier and wire lines. RCA 
¢ Minimum maintenance Microwave employs readily avail- 
¢ Unattended reliable operation able tubes and 


to-point communications problems. 


Important savings include: 


familiar cireuits 
which are easy to service. The RCA 
Service Company provides nation- 
wide installation and service facili- 
ties, if desired 


When mounted on inexpensive sup- 
ports, such as wooden poles, up to 
100 feet high, or on existing strue- 
tures, which can be spaced 20 or more 
miles apart, the MM-9 Microwave lor complete information on the 

“nackage” units provide an ideal new MM-9 Packaged 


\licrowave 
low-cost solution to many point- 


Stations, send coupon, below. 


Typical Uses of MM-9 Packaged Microwave: 


Gas Utilities 

Electric Utilities 
Pipelines 

State Agencies 
Municipal Systems 

. Teletype Police Departments 
Transportation Systems 


- Telephone Circuits 

. Supervisory Control 

. Remote VHF Control f HR 
. Facsimile 


Showing hinged rack construct 
Standard ‘package’’ equipm« proot cabinet, 2 parabolic reflectors 
060 megacycle transmitter 960 megacycle receiver \leo 2 100-ft 
ections of semi-flexible transmi es with all required fitting mce is avail 
Pa | geet ible for multiplex equipme voice channels with signaling Addi 
4 , 


milar cabinet 


mponents easily accessible for servicing 


tional multiplex equipment ca 


tadio Corporation of America, Camden, N 

Dept. 1-45, Building 15-1 

In Canada, RCA VICTOR Company Limited, Montreal 
Please send me your new booklet, “RCA Low-Cost 
Stations.” 


| 
| 
| 
| 
RADIO CORPORATION NAME 
| 
| 
I 


Packaged Microwave 
h 


COMPAN Y........- 


of AMERICA 


COMMUNICATIONS EQUIPMENT 
CAMDEN, N. J. 


ADDRESS___. 


CITY. 


Have an RCA representative get in touct 
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Light and lots of it is the very best deterrent 
there is to crimes of violence. That is why it is 
so terribly important that residential streets, 
as well as boulevards and shopping areas, be 
adequately and dependably lighted. 

Dependable lighting has to be more than 
good looking, scientifically designed lighting 
fixtures. The power cables are part of it too. 
Such cables must be able to withstand winter 


thaws and freeze-up, as well as summer rains. 


4 


They must also withstand high summer heat 
and winter cold. 

ANHYDREX Series Street Lighting Cables 
do this and more. They can be buried in the 
ground or pulled through ducts. Sometimes 
they are used inside the lighting standard. But 
regardless of how they are used, they are de- 
pendable. They require no lead sheaths or 
metallic armor. 

Want to know more about these versatile 
street lighting cables that can be used overhead 
or underground with or without ducts? Write 
us directly or contact our representative in 


your area for more detailed information. 


-ANHYDREX 


Series Street Lighting Cables 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Mass. 
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Conductor is in Contact with Wedge 
for Entire Length of Slider 


This longer-contact gripping surface adds years of 
trouble-free life to the connection. It’s easily installed. 


® Stainless steel bail can be snapped on and off without 
tools. Its strength exceeds rated breaking strength of 
conductors. 


® Removable aluminum slider allows clamp to be in- 
stalled without threading through clamp. 


® Drop wire can be pre-sagged and cut to exact length— 
saves conductor—saves time. 


® Clamp can be attached to bare neutral at any point in 
the span. 


The BLACKBURN Aluminum Service Wedge 
Clamp covers a conductor range of 2-6 sol, Aluminum 
and 4-6, ACSR. The wedge and bail are Stainless 
Steel-—the removable slider, heat-treated Aluminum. 


Available through electrical wholesalers everywhere 


JASPER BLACKBURN CORPORATION 
35 Madison Street ¢ St. Lovis 6, Mo, © Phone MAin 1-2821 





KIMBLE 
Tempered 
Glass 
PIN-TYPE 
INSULATORS 


NO CHIPS, CRACKS, OR SPALLS 


Laboratory tests to determine the 
thermal resistance of Kimble Tempered 
Glass Insulators produced no chips, 
10 cycles 
F cold-to-hot, hot-to 
This high thermal] resistance is 


cracks o1 spalls even after 
from 40° to 200 
cold 
further demonstrated by their service 
in the field where they have proved 
to have unusual resistance to heavy 


power arcs 


Kimble Tempered Glass Insulators 
save installation time because it’s never 
necessary to loosen up for line up with 


Their 


the conductor great strength 


always allows another quarter-turn. 


If it’s on the pin, it’s in service 


Tests far in excess of A.I.E.E. stand- 
ards have proved it impossible to 
puncture a Kimble Tempered Glass 
Insulator in air. Even lightning surges 
have failed to damage them. In the 
event of shattering due to severe me- 
chanical shock, insulator disintegrates 
into small, non-sharp fragments 
Trouble shooters can locate broken 


insulator — fast. 


What’s the secret? Tempering, a 
Kimble development in glass insula- 
tors that adds a new element to the 
many natural virtues of glass insula- 
tors. Kimble insulators are more than 
strong enough to meet the severe tests 
required. 

Why not see how tempered glass 
can cut your line maintenance costs. 
Write for the new descriptive folder 
that gives complete details. Address: 
Kimble Glass Company, subsidiary of 
Owens-Illinois, Department EW-9, 
Toledo 1, Ohio. 


Owens-ILuLINoIs 


GENERAL OFFICES + 


KIMBLE INSULATORS 


AN (i) PRODUCT 


TOLEDO 1, OHIO 
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For a Detailed Description 
of this New Instrument, write 
for the July Issue of the 
General Radio Experimenter 


The Type 1570-A Automatic Voltage Regulator combines Accuracy for laboratory use 


with High Power-Handling Capacity for control of industrial processes. 


The application of proportional-control servo- 
mechanisms to voltage regulator design has resulted 
in a unique, highly-efficient instrument which should 
prove of considerable value to those requiring con- 
stant a-c line voltage. 

This Regulator consists essentially of a Variac® 
continuously -adjustable autotransformer, a servo- 


mechanism sensing circuit which samples the output 
voltage, and a servo-motor which varies the Variac 
to correct for input line-voltage changes. This instru- 
ment is rugged, requires minimum maintenance, — 
the G-R trademark guarantees it’s been engineered 
and built right. 


Features you get with the 115-volt, 60-cycle Automatic Voltage Regulator .. . 


SPEED This instrument does things in 
fractions of a second —response is 10 
volts per second 

HIGH ACCURACY Output held constant to 
within +0.25% of voltage selected 

+10% SELECTION IN OUTPUT VOLTAGE Out- 
put may be set for any desired value 
from 104 to 127 volts 

CORRECTS LINE VOLTAGE FLUCTUATIONS OVER 
WIDE RANGE +/0% of selected output 
voltage, +20% or +40% at reduced 
accuracy and power rating 

HIGH POWER Handles 50-amps (6 KVA) 


EXCELLENT TRANSIENT RESPONSE Adjust- 
ments permit setting response charac- 
teristic desired — adjustable for no 
overshoot (see oscillograms) 

Ge 


WN I 


GENERAL RADIO Company 


90 West Street wEW YORK 6 

8055 13th St, Silver Spring, Md. WasHiNGTON, 0. Cc 
920 8. Michigan Avenue CHICAGO 5 

1000 N. Seward Street 10% ANGELES 38 


ADMITTANCE METERS 
AMPLIFIERS 
COAXIAL ELEMENTS 
DISTORTION METERS 
FREQUENCY MEASURING 
APPARATUS 
FREQUENCY STANDARDS 
IMPEDANCE BRIDGES 
LiGtrT meTERs 
MEGOMMMETERS 


Oscillograms illustrate pigh- speed response of 
typical G-R Automatic Vo 

trated at top, is sudden 1% change in 60-cycle 
voltage input to Regulator. Bottom oscillogram 
shows instrument correcting for this change in 
8 cycles (0.13 seconds) 


tage Regulator. Ilius- 


MODULATION METERS 
mOTOR CONTROLS 
MULL OFTECTORS 
OSCHLATORS 

PARTS & ACCESSORIES 
POLARISCOPES 
PRECISION CAPACITORS 
PULSE GENERATORS 
RA-C DECADES 

RA-C STANDARDS 


ADDS NO HARMONIC DISTORTION Unlike most 


saturable-core reactors 


SUPPLIES ANY LOAD No restrictions on 


power factor 
EFFICIENCY Better than 98% 
VOLTAGE CORRECTION INDICATED Panel dial 


provides continuous indication 


USEFUL FOR CONTROL OF THREE-PHASE POWER 
three of these instruments in conjunc- 
tion will control both amplitude and 
phase of three-phase systems 


WEIGHT 55 /bs DIMENSIONS 19” x 7” x 12%" 


Type 1570-A Automatic Voltage Regulator 
. supplied in either 115-v or 230-v model 


Type 1570-ALM (115¥) yapie. 
Type 1570-anm (230v) '@ble-Top $470. 


Type 1570-ALR (115v) lay-Rack $465. 
Type 1570-AMR (230v) Pel@Y-Rack $ 


We sell direct. Prices shown are NET, 
{.0.b. Cambridge or W. Concord, Mass. 


SIGNAL GENERATORS 

SOUND & VIBRATION METERS 
sTreosscores 

TV & BROADCAST MONITORS 
U-H-F MEASUBING EQUIPMENT 
UNIT INSTRUMENTS 

VARIACS 

V-T VOLT METERS 

WAVE ANALYZERS 

WAVE PULTERS 





that 


tungsten carbide faced 


pulverizing elements 


. 


“Sea = 


Maintenance of Riley “50” Pulverizers is simple. Engineer 


easily removes and replaces pulverizing pegs. 


{ 


5 


Two batreries of three Riley Duplex “50” Pulverizers each serve 
two 700,000 Ibs./hr. Riley Steam Generating Units at Albright 
Station. Monongahela Power Co.— The Potomac Edison Co, Every 
twenty-four hours approximately 3.5 million pounds of deep and 
strip’ mine coal containing 720 thousand pounds of ash and shale 
are pulverized in these rugged units. Required fineness is maintained 
despite the extremely abrasive materials in the coal and the large 
quantities of coal pulverized, 


in Riley ‘*50”’ 


Pulverizers 


At Albright Station, engineers report that even when water actually 
runs out of the pulverizer feeders, the flash drying characteristic 
of the crusher-dryer sections (extreme ends of illustrations) dries 
coal so efficiently that pulverizer capacity is unaffected. Foreign 
particles and tramp iron are also rejected in these sections. The 
design of Riley “50” Pulverizers assures quiet, vibrationless opera- 
tion, Riley “50” Pulverizers are available in capacities from 5,000 
to 50,000 pounds per hour. 





--- this Tungsten Carbide 
faced moving peg was 
removed from a 
Riley “50” Pulverizer 
that had pulverized 
during a fourteen month 
period 130.000 tons 
of West Virginia strip 
and deep mine coals 


averaging 20%, ash content. 


unretouched 
photographs 
actual size 


and it’s still good 
for many more tons! 


Here is a brand new peg... 
notice how little tungsten carbide on the 
used peg (above) has worn off .. . actually 
less than 1/3 of the tungsten carbide fac- 
ing. Low maintenance is one reason why 
Riley “50” Pulverizers have been installed 
by so many industrial and utility companies. 


Your Riley Representative can furnish you with 
complete information about the Riley “50” Pul 
verizer or write direct to Riley Stoker Corpora- 
tion for catalog. 


bi 4 Z Be Coyfeorrtion 


Boston New York Philadelphia Buffalo Washington Pittsburgh Cleveland Detroit Chicago Cincinnati 


Charlotte New Orleans 
Atlanta St.Lovis Kansas City St.Paul Tulsa Houston Denver Salt Lake City 


Los Angeles San Francisco Portland Seattle 


COMPLETE STEAM GENERATING UNITS 


AND FUEL BURNING EQUIPMENT FOR PUBLIC UTILITIES, INDUSTRIAL POWER AND HEATING PLANTS 





Wagner Replacement Core and Coil 


Assemblies come to you Ready to Install 


—without testing or drying—packaged in transformer 


oil for complete protection 


Wagner has the answer to the problem of 
renewing or up-rating old or burned out 
transformers. Specify the packaged Form W 
core and coil assembly...a brand new 
element, exactly like those used in new 
Wagner Transformers. 


These replacement elements come ready for 
use—fully dried and tested—protected in a 


sealed container filled with Wagner 7-NI 
inhibited transformer oil, which you may 
also use in your tank. Available in ratings 


Wagner 


Bushing Assemblies 


High Voltage 
Bushing Assembly 


Available in cover-mounted or tank wall mounted types 
to meet a wide range of requirements. Gasket, solder- 
less connector-type terminal and clamping devices are 
included—fuses can be furnished when specified. 


Low Voltage 
Bushing Assembly 


Ready to install—includes porcelain 
bushing, gasket, solderless connector- 
type terminal and clamping device. 


from 3 through 167 kva. 


Installation is easy...the assemblies are 
complete with terminal board or tap 
changer, with leads ready to install in your 
tank. Each assembly has a new serial num- 
ber and name plate. 


Field Repair Service 
for Substation Transformers 


Wagner’s Transformer Service Trucks—completely 
equipped for field repairs—each with the services of an 
expert—are available on schedule in most localities. 
The cost of this exclusive Wagner service is nominal— 
write for information. 


WAGNER ELECTRIC CORPORATION 
6456 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS - INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS =~ AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 
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T. J. COPE, inc. 


711 SOUTH 50TH STREET, PHILADELPHIA 43, PA. 


Standard systems of trough and fittings for supporting power and control cable. 
— For over 65 years, Manufacturers of Tools and Equipment for 
Installation of Underground and Overhead Electric Cables 


Cope Cable Trough installed at Ohio Edison Company, Niles Station. Hatzel & Buehler, Electrical Contractors. 


The Cope Standardized Systems of Cable Trough COPE STANDARD FITTINGS 
is a simple, sturdy, time and labor saving construc- ++ inthe Nomsent® Prene 

tion for the support of electrical power and control 

cables. Hundreds of engineers and contractors have 

realized the advantages to be gained through the 

use of this trough in leading industrial plants and 


utility generating stations. REOUCER 


All fittings hove radius corners to protect the cable from damage during installa- 


Practically any layout problem can be met. Sturdy sie: steered peut 
raceways of varying widths, at different levels and 


in any direction are easily installed. They can pass 


..in the Vertical Plane 


INSIDE AND OUTSIDE RISER ELBOWS 
around, over or under obstructions and change from 

DROP OUT 

one size trough to another. For very unusual condi- 
tions, special fittings can be designed and fabri- 


cated. 


Changes of direction or elevation are easily made with these ond other standard 
fittings shown in Bulletin 65A. Write for it 


Standard straight trough is in 8’ lengths and in 3”, 
6,9”, 12’, 18”, and 24” widths. Trough is 1/2” or ... Barrier Strips and Miscellaneous Fittings 
3” high including steel binding strip. Covers are also 
available. Assembly requires only the use of nuts 
and bolts which are supplied. All parts are hot dip 


galvanized. Write for Bulletin 9w for full details. 


BARRIER STRIP VERTICAL TEE CABLE SUPPORTING 
RISER ELBOW 
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Another new member of the I-50 family 
7 REASONS WHY THIS 


NEW GE METER” 


WILL LOWER YOUR METERING COSTS 


NEW TYPE IR-50 for off-peak control MAGNETIC SUSPENSION SYSTEM, iden- 
incorporates the many features of tical to the 1-50 watthour meter’s “floating 
the G-E 1-50 meter to bring you disc,” eliminates bearing wear and thus 
greater dependability and accuracy. keeps maintenance costs to a minimum. 


IMPROVED TIME SWITCH mechanism in 
new IR-50 incorporates 40-ampere silver con- 
tacts and Type SG-2 timing motor with the 
time-proven Telechron** rotor for longer life. 


NEWLY REDESIGNED REGISTER, 
either single or double rate, has maxi- 
mum legibility and accuracy. Resetting 
is simplified with individual plungers. 


* 
Dems Feem wer ees REHM ame come soeree 
vo ei 


TIME SWITCH AND WATTHOUR 
REGISTER are separate assemblies and 
can be removed = meter independ- 
ently, making maintenance easier. 


okrHe GENERAL ELECTRIC IR-50 COMBINATION WATTHOUR METER AND TIME SWITCH is the 
newest member of the I-50 family. For a sample demonstration, or for more information, contact 
your nearest G-E representative or write: Section 601-100, General Electric, Schenectady 5, N. Y. 


**Reg. Trade-mark of General Electric Company. 





S 


~ SINGLE-PHASE WATTHOUR METER AND TIME SWITCH 
TYPE mse 





NEW 


‘ % ; Ma General Electric Type IR-50 
yale 4 combination watthour meter 


and time switch 


NEWEST MEMBER of the General Electric I-50 family, the IR-50 
meter registers and controls off-peak water-heater loads, Proven 


1-50 meter features such as stability of calibration, inherent accuracy, 
co-ordinated insulation, surge protection mean lower operating costs. 


6'/, lb. 
ton 7"/.' deep § 


NO SCREWDRIVER IS NEEDED for COMPLETELY NEW DESIGN of the G-FE IR-50 
setting time dial on IR-50. External meter, 4 srnaller, and little more than half 


reset knob, which can be easily the weight of qlder types, means lower han 
sealed or locked, facilitates setting. dling costs and faster, easier installation. 
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Gives you MORE POWER... 
Gives you MORE VAWWE 


Only a Dodge truck offers 
these exclusive years-ahead 
features ... provides so much 
extra worth for the low price 
that you pay! 


NOW YOU CAN GET 


the world’s most 
powerful low-tonnage 


truck engine... 


NEW 145-HP. 
POWER-DOME V-8 


for 4- through |-ton 
pick-ups, panels, and stakes 


Added proof... 


that there’s a better deal for the man at the wheel . . . with new 


DODGE #ij0c TRUCKS 
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tos} comfortable 
Cab 


Widest, roomiest cab interior of them all— 
with 61%” of hiproom, 58%” of shoulder- 
room! Deepest easy-chair seat—with 86 soft 
super-cushion coil springs! 


x Groget power 
line-up 

Famous Power-Dome V-8’s with 

unique dome-shaped combustion 

chambers for top power and effi- 

ciency! Full line of thrifty time- 


proved 6's, too! 6 great engines 
in all—103- to 172-horsepower! 


Lasrost 
# hahnahg 


39% turning angle—for sharpest turning, 
easiest parking of any truck! Plus new 
gear-before-axle steering system that 
helps absorb road shocks, cuts driving 
fatigue to a minimum! 


xf Bet Visibility 
Biggest windshield in the popular truck field—951 
$q. in. in size! Most total vision area, too, with a 


full 2261 sq. in.! You see more from every angle in 
a Dodge truck! 


x Plus bigge Savings 


Power-Dome V-8 design gets more miles from every gallon of regular gas, stretches your 
fuel dollars! And Dodge truck quality engineering saves you even more money in long 


life, low maintenance! 


SEE YOUR DEPENDABLE DODGE TRUCK DEALER TODAY! 





-»- AND LAPP 
PORCELAIN IS 
YOUR GUARANTEE OF 
SUSPENSION INSULATOR 
QUALITY 


Lapp is the maker of porcelain insulators and 
insulating components which provide an extra 
margin of operating security ...long life... low 
upkeep and maintenance. And nowhere is the 
importance of “Lapp quality” porcelain (and 
Lapp assembly) greater than in suspension units 
for transmission line duty... The specification 
“Lapp Suspension Insulators” is low premium in- 
surance of long trouble-free service for your lines. 
Lapp Insulator Co., Inc., Le Roy, N. Y. 





* It's Easy to 
Ada Feeders 


ON AN ALLIS-CHALMERS UNIT SUB 


When System Growth 
Demands Additional Substations, 


Install Allis-Chalmers Unit Subs. 
They are Simple to Specify, 
Time-Saving to Install and Easy to Expand 
for Future Needs. 


wus LOAD GROWTH MEANS EXPANSION . . . add 
substations designed to do more than just meet 
your immediate needs — add Allis-Chalmers Unit Sub- 
stations with built-in flexibility for the future. 


Then when future residential or industrial growth 
necessitates additional feeders, they will be easy to add. 


Each feeder of an Allis-Chalmers Substation is a complete 
unit in itself and is easy to install. 


Here's How Feeders Are Added 


Remove the bolted-on plates that cover the pre-cut bus 
and wiring openings . . . also remove the roof splice plate 
from the end feeder. Now bring the new feeder into 

osition. You'll find correct alignment is easy, insured by 
jig-built construction, Replacing the gasketed roof-splic- 
ing plate completes mechanical connections. 

Electrical connections are also simple to make, The pre- 
drilled, silver-plated bus extensions are bolted together. 
Easy-to-apply no-corona tape and insulating tape finish 
the joint. There's no compound to melt, chip, scrape, or 


crack. Control wiring is easy to connect because terminal 
blocks are grouped . . . located for ready access. 


That's it! Connect feeder cables and the job is done. 


MCS Unit Substations are a convenient answer to the 
growing distribution problem . . . to the ever increasing 
demand for power and yet more power. They are simple 
to specify. neat and modern in appearance, easy to ex- 
pand, and they save you money these five ways: 


(1) Original equipment cost is low; (2) compact con- 
struction reduces space requirements and real estate costs; 
(3) pre-wired unit design speeds installation; (4) main- 
tenance is quick and economical because of improved ac- 
cessibility, and (5) you purchase only the feeders you 


need now, deferring additional expenses until load growth 
demands them. 


For the full story on what Allis-Chalmers Unit Sub- 
stations can mean in your distribution system, call your 
nearby A-C representative, or write to Allis-Chalmers, 


Milwaukee 1, Wisconsin. A-3544 


ALLIS- 
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MULTI-CIRCUIT 


Unit Substations ;' 


FEEDER UNITS are jig-built so that 
1 each feeder cubicle is exactly like 

every other one. Bus extension 
openings, control wiring openings .. . even 
small screw holes .. . are pre-cut in jigs. 
This careful, uniform construction makes 
field assembly easy. Just move the new 
feeders into position. Alignment is perfect. 


BUS JOINTS are easy-to-make in the 

field. Bus extensions are pre-drilled 

and silver-plated , . . designed for 
quick, easy bolting together. No-corona 
tape covers the bolted joint .. . speeds the 
job by providing a smooth taping surface. 
Insulating tape finishes the joint. There's 
no compound to melt or apply. 


. complete with two side panels, 

roof and floor. All enclosed parts are 

protected from the weather, dust or me- 

chanical injury even during the last min- 

utes of installation, Gasketed roof-splicing 

pieces easily into place forming a weath- 
erproof seal, 


3 EACH FEEDER is an individual unit 


CHALMERS “° 
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World’s Newest 
Steel Mill Selects 
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TROLLEY-ORE 
BRIDGE 
power and control con- 
ductors mounted for 
under-running contact 
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Strain Insulator assem- 
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RUNWAY-ORE UNLOADER 
Keystone Type PS Collector heavily 
constructed for severe service. Both 
contact rails and collectors insulated 
with Keystone Glastic Insulators. 


RUNWAY-ORE BRIDGE 
equipped with Keystone Glastic Con- 
tact-rail Insulator assemblies for 
under-running contact-rail service. 


COKE QUENCHER 
Power rails equipped with Keystone 
wet-process porcelain petticoat-type 
Insulo‘ors providing long leakage 
distance for wet, dirty applications. 





ELECTRIC SERVICE MANUFACTURING CO., 


SERVICE ENGINEERED 


KEYSTONE INSULATORS 
FOR UNFAILING PROTECTION 


When U. S. Steel engineers built the Fairless Works to be 
the most modern mill in the world they had to consider 
every product for peak efficiency. For insulators on power 
lines and rails Keystone Insulators were selected and 
installed from the ore unloader right on through the plant. 


SOAKING PIT crane runway power conduc- 


Keystone Insulators are “service engineered” to take the tors equipped with Keystone semi-porcelain type 
toughest treatment on all installations. They have been insulators with Keystone phenolic type Giant 
proved and approved by years of unfailing service in Strain Insulators providing double safety. 
the leading industrial plants throughout the world. They 

include: 


Moulded Glastic Insulators 
Wet-Process Porcelain Insulators 
Semi-Porcelain Insulators 
Moulded Phenolic Insulators 


For long, strong life and peak protection there’s a 
Keystone Insulator that is ‘service engineered" to meet 
every need in your plant. Let ESM engineers help you 
select the right mechanical and electrical qualities to 
solve your problems. Write today for complete catalog on 
these Insulators, Keystone Collectors and Rail Shoes. 


OPEN HEARTH Crane runway power 


rails supported on rugged 
Keystone semi-porcelain 
Insulators. 
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Philadelphia 32, Pa. 


Represented in Canada wis vo Tube and Bearings, Ltd., Montreal and Toronto 





How Well Does Your Present Source Compare With 


National's COMPLETE Facilities For Motor and Generator Repair 


Most motor repair shops can perform some of the operations listed below. Very few can handle them 
all, These are not routine operations, but extras which require expensive specialized equipment and 
experience. National service includes all 17 operations. How does your present repair source compare? 


available at 
National 


at your present 


lus value ration ; 
p operatio repair source 


_ 


redesigning and modernizing by competent engineers 
vapor degreasing to insure good bonding of varnish 
corncob blasting to prepare surfaces like new 

rebuilding and remachining to standard of mechanical fits 
temporary hotbanding to seat coils in slots 

hot rerolling of permanent bands 

grinding and polishing of journal shafts 

vacuum impregnating 


dynamic balancing 


SF? Fs 2 BS 


_— 


grinding and polishing of commutator at top operating speed 
load testing 

high frequency testing 

electronic bar-to-bar and high sensitivity ductor testing 

surge comparison testing 

high potential ground testing 

magniflux testing 


anti-friction bearing inspection 


J 
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If you can’t answer “yes” for your present source 


one safe way — make National your first source for 
on all 17 operations, you're taking unnecessary 


all motor and generator repairs. 


chances on getting less than the best repair work. 
You can’t tell in advance on which jobs National 
equipment and National know-how will pay off in 
improved performance or longer life. So play it the 


For more details on why the motor or generator 
you send to National will often come back better 
than new, call your nearby National field engineer 
today. Or drop us a line for his name and address. 


NATIONAL ELECTRIC COIL ST =] 


‘COLUMBUS 16, rey i tee U. ye 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 


September 6, 1954 @ ELECTRICAL WORLD 





\ \ \a \ 
Ne. 


Aap AAU 
A FAL 


“a 
\ a — 
‘ = rR 
be aen. | A 
} 3000 MCM CABLE SPLICE 
‘ } 
r) \ : 
oh a 
me Ps veh 
hs coat bs Ve x 4” BUS CONNECTIONS 
ny 
\ 


. , 


i 


me. 


Pe \™ That is why design, construction and 
maintenance engineers specify 


CADWELD 


.... the fusion weld that: 


@ cannot loosen or corrode. 

e is 100% electrically efficient. 

e@ has small O. D. for easy insulating. 
@ requires no inspection. 


For the best in ELECTRICAL CONNECTIONS 


ERICO PRODUCTS, INC. 
2070 E. 61 St. PLACE CLEVELAND 3, OHIO 


| Send Descriptive Literature on CADWELD Electrical Connections 

Have Representative Call 

NAME POSITION 
COMPANY 


ADDRESS 


= ime > 
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“13 YEARS’ EXPERIENCE PROVES G-E BEST 
ON ALL COUNTS ... performance, 


A VITAL DISPATCHING FUNCTION thot ties oll service requirements 
into the radio network is handled at this office. Here, Jack Haley issues 
instructions which are acted on seconds later by maintenance crews. 


FULL TIME UTILIZATION of 21 Ist class troublemen ond 12 trouble 
trucks is realized by |. P. & L. Co. Instant contact with Dave Pierson, 
at right, puts him “on-the-job” quickly. A total of 71 G-E radio equipped 
vehicles can be called into service for extreme emergencies. 


RADIO 


FREQUENCY STABILITY & SELECTIVITY 
guaranteed for life! 


@ Has your company’s communications kept pace with 
the need for expanding utility service? Let General 
Electric help you answer this question. Call our local 
office today or write: General Electric Company, Section 
X1994-6, Electronics Park, Syracuse, New York. 


34 


> 


low maintenance 


and long life!”’ 


eee 


frien — 
eee 


“Our complete satisfaction,’ 
and Light Company, “is borne out by the fact that we 
continue to purchase G-E 2-way equipment ever since 
the original investment in radio was made.” Since 
1940 this G-E communication system has grown from 
10 mobile units and one base station to 71 mobile 
plus 2 portable units. Wide use of these facilities 
enables I. P. & L. Co. to speed up all operations... 
save hundreds of man hours... and most important... 
to improve service in an area Covering 528 square miles! 


says Indianapolis Power 


Follow the trend...Replace with G-E! 


GENERAL @@ ELECTRIC 
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ere’s motor superiority 
you can see 


It takes 6 bolts 
not just 4 
to give full bearing 
protection 


HE TWO EXTRA BOLTS in the end 
housing of every Allis-Chalmers 
ball bearing motor are the proof of 
extra protection against bearing fail- 
ure. These are the bolts that hold 
the bearing cap tightly in place 
against the inner face of the bearing 
enclosure. This cap, with its close 
running clearances, keeps grease 
from the interior of the motor .. . 
retains an ample supply within the 
bearing enclosure . . . protects the 
grease and the bearing against con- 
tamination from dirt and moisture. 
At the outer side of the bearing, 
double labyrinth seals keep grease 
in, also keep dirt out. What’s more, 
large grease reservoirs act as addi- 
tional dirt traps. 
Result? Allis-Chalmers motors 
pay off in longer, trouble-free bear- 
ing life, lower motor maintenance. 


PUES TYE eet le) te 8) 


Get all the facts . . . judge for yourself — Compare Allis-Chalmers motors 
with other motors. Get the six-bolt construction that gives you complete bear- 
ing protection. For proof, see your Allis-Chalmers Office or Authorized 
Distributor, or write — Allis-Chalmers, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS <.’.. 
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Put it out in seconds with a Kidde portable extinguisher! 


When fire strikes, there’s just one thing to do — Put it out fast! That’s why 
it’s so vital to have Kidde portable extinguishers near every fire hazard .. . 
because Kidde portables, with their special fast-acting trigger release, are 
made to swing into action at a moment’s notice. 


You just grab a Kidde CO, or Dry Chemical portable, aim the horn, and 
pull the trigger. Whoof! The fire’s smothered right in its tracks! 


And don’t forget the big hazards like motors, generators, switch gear. See 


that they get the built-in protection of a Kidde Fully Automatic CO, Fire 
Extinguishing System. 


Don’t wait — Contact Kidde today! 


The words ‘Kidde’, ‘Lux’, ‘Lux-O-Matic’, 

Fyre-Freez’ and the Kidde seal 

are trademorks of Walter Kidde & Company, Inc. 
Walter Kidde & Company, Inc., 930 Main Street, Belleville 9, N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal —Toronto 
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when Mrs. Steele 


gets her 


all electric kitchen 


When Mrs. Steele is busy in her all-electric kitchen, she uses many 
convenience outlet appliances at the same time. This often 
proves to be too much for a meter not built to measure modern loads. 


The new Sangamo J2 Meter is designed to measure not only today’s 
loads but the loads of the future because it has plenty of reserve 
capacity . . . straight-line accuracy up to 100 amperes. 
Corrosion-resistant materials and finishes, an oilless, maintenance- 
free bearing system and low disk speed all add up to extra long life. 


Choose the new Sangamo J2——the first . . . and finest . . . 15 ampere 
meter with 100 ampere capacity. 


~~ t+ ‘sn bor 
I tee fepomr yurrtt tat wTTet } 


A METER WITH STRAIGHT LINE ACCURACY | 


UR TO 100 AUMRERES:: 


: ; 
}++ 
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SA N GAMO 
ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 
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CONTINUALLY TRANSPOSED RECTANGULAR CONDUCTORS—shown here schematically 


are 


made possible by a specially designed machine. This exclusive G-E reactor feature results 
in more uniform current distribution and lower power losses. 


Compare...and you'll choose 


“Extra service” features of G-E cast-in-concrete reactors mean 
maximum protection and longer service life. 


Industry's favorite for more than 35 
years, G-E cast-in-concrete reactors 
offer you “extra service” features 
that make possible almost unlimited 
life with virtually no maintenance. 
For example: 


Continually transposed conductor,an 
exclusive G-E feature, assures more 
uniform current distribution 

lower losses... smaller dimensions. 


Non-aging glass insulation gives 
greater short-circuit protection than 
any other wound insulation used in 
reactor manufacture . . . does not 
deteriorate even under high over- 
loads remains unaffected by 
moisture. 


Wet steam curing of concrete assures 
full strength at shipment... elimi- 
nates potentially dangerous “in serv- 
ice” curing. 


You also get such features as: good 
clearances; crossovers made within 
concrete; smooth, flameproof black 

henolic varnish finish; and metal 
Souk complete with entrance 
and exit provisions, to minimize 
stray currents and protect reactors 
from damage. 


And you can have a 10% price 
reduction! 


You can buy sturdy, dependable G-E 
cast-in-concrete reactors with either 
copper or aluminum conductors. By 
choosing aluminum conductors you 
can get the same long life, high 
short-circuit strength and low main- 
tenance obtainable with copper con- 
ductors... ata 10% price reduction. 

For full information contact your 
nearest G-E Apparatus Sales Office 
or write to General Electric Com- 
pany, Section 422-8, Schenectady 5, 
New York. 
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COMPACTNESS Transposed conduc- 
tors decrease volume up to 20%. You 


can fit G-E reactors in vaults too small 
for others. 


ECONOMY By choosing G-E reactors 
with aluminum conductors you can 
save 10% on price without any sacri- 
fice in reactor quality. 


G-E Reactors 


AVAILABILITY You can get shorter 
shipments when you order RM re- 
actors thanks to G.E.’s “repetitive 
manufacture” program. 


tized by this 30-year-old installation. 
It has given no trouble, needed little 
maintenance. 
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BEFORE YOU BREAK GROUND 


Appraisal 






NEW YORK 


Construction of a new plant starts when the steam shovel takes its first bite of earth. But 


the actual building process begins before you break ground. 


It begins when the need for new plant facilities is recognized and engineers are called into 
action. Then it develops on the drawing board—through plant layouts, working drawings, 
engineering specifications. It requires consideration of engineering and production tech- 
niques—analysis of all factors that must be taken into account before construction can start, 

Ebasco skilled engineers and constructors have experience in every phase of the building 


process—from preliminary planning right up to a plant’s successful operatioa. This expe- 


rience has enabled Ebasco to complete more than two billion dollars’ worth of new plant 


design and construction for many industries, in many parts of the world. 


The engineering and construction firm you select to design and build your plant may well 
hold the key to its future success. If you are considering such a project, send for our booklet, 
**The Inside Story of Outside Help.” It describes our engineering and construction 
services as well as the wide range of consulting services Ebasco offers business and industry. 


Write: Ebasco Services Incorporated, Two Rector Street, New York 6, N. Y. 
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CL 
Calis spot /- power... 


Four type H-10 Sterling B & W, Boilers with steam 
capacity of 7,500 Ibs. per hour, P-D Collectors 
are mounted behind boilers with the P-D Fan 
Stacks directly above. 


General view of plant from 
garden-like park surroundings. 
Note 4 P-D short Fan Stacks. 


-+ekept free from flyash with P-D Dust Collectors 


A model power plant, set in a garden, was real- sulting from oil-firing. P-D Fan Stacks insured ad- 


ized by Cerveceria Modelo, $.A., Cotorro, Cuba. equate, constant draft through boiler and col- 


This company, a part of the Bacardi interests, lectors. Capacity of these collectors at 580°F. is 


4860 CFM at 1.75 in WG resistance. 
phere surrounding the plant. 


’ iF -lik - 
Although boilers are completely automatic, Your plant can enjoy garden-like surround 


Prat-Daniel design 6HC horizontal Dust Collec- ings, kept free of dust, with P-D Collectors. 


determined to maintain a garden-like atmos- 


tors were installed to collect flue gas residue re- Why not contact our project engineer today? 


Project Engineers 


THE THERMIX CORPORATION 


GREENWICH, CONN, 


(Offices in 38 Principal Cities) 
Designers and Manufacturers Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Quebec; Toronto 5, Ontario POC 154.) 


PRAT=-DANIEL CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks 
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Industrial power plants, too, recognize the advantages of Republic 
E.M.1T. This is at Kaiser Aluminum & Chemical Corp.'s new Chal- 
mette, La., plant. Notice the close, intricate runs which were easily 


Republic “Inch-Marked” E.M.T, has been 
on the job in this mid-West utility more 
than 16 years. Original installation saved 
@ ton of weight per thousand feet, re- 
sulted in lower building costs. 


No lines to turn, no threading with Republic “Inch- 
Marked” E.M.T. It’s also easier to install runs in 
cramped spaces, even where there are multiple 
runs. New substation is part of Cleveland Electric 
iuminating Co.'s continuing expansion program. 


Twenty years ago, lowa-lilinois Gas and 
Electric Co. put some wiring in Republic 
E.M.T, It's still on the job, Wiring in the 
company's new 69kv substation at the Moline 
Generating plant is also in Republic E.M.T. 


Let’s talk about your plans for 1974 


Specifically, the electrical raceways which will go 
into your present plans for expansion. 


You'll want the most modern steel raceway, one that’s 
a good investment. You'll want one that’s light- 
weight. That means easy handling, easy installation. 
It also means lighter supporting members for the 
building, lower construction costs. 


Republic “Inch-Marked” E.M.T. is the electrical 
raceway which can give you all these advantages. 
It gives the strength of steel plus the protection of a 
galvanized coating that won't flake, chip or peel. 
It’s manufactured from ductile, high quality steel 
made by Republic Steel Corporation, producer 
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of the widest range of steels and steel products. 


Before your staff decides on electrical raceways, 
make sure they look into Republic “Inch-Marked” 
E.M.T. Booklet SA-54 or Sweet's Catalog will give 
you all the facts. And so will a Steel and Tubes sales- 


man. Just phone your nearest Republic District 
Office. 


REPUBLIC STEEL CORPORATION 
Steel and Tubes Division 


213 E. 131st Street, Cleveland 8, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, New York 
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External 
Ratio Changing 


For Metering Outfits 


PB lal 
(i eke =\ 


reduces time 


for ratio changing 


el -Teu ie Maelo) a 


level operation 


OW Allis-Chalmers gives you external 

ratio changing on metering outfits. A 
real convenience — just de-energize the cir- 
cuit and rotate the handle. All phases are 
changed simultaneously. The ratio changer 
used is the same rugged “point contact” 
mechanism already proved in service on 
Allis-Chalmers power transformers. 


Ratio Changer Features 


Contacts are self-aligning. Contact pressure 
is equal and positive; it is increased as a 
result of magnetic forces. A single current 
path is established by round point contact 


(©) ALLIS-CHALMERS 


42 


External ratio changing is now standard on Allis-Chalmers metering 
outfits for current ratings up through 200/400 amp, 25 kv through 
69 kv. Consult factory for ratio changer on 15-kv metering outfits. 


under high unit pressure against a flat sta- 
tionary contact. Strong wiping action cleans 
surfaces for good contact. 


Get Complete Information 


Find out how Allis-Chalmers metering outfits 
with external ratio changing for de-energized 
operation give you faster, safer, simpler op- 
eration. Call the A-C office nearest you, or 


write Allis-Chalmers, Milwaukee 1, Wis. 
A-4359 


You get high safety 
factor and sound elec- 
trical design in Allis- 
Chalmers metering 
outfits. Insulation life 
is extended because 
corona is minimized 
~~ one more step to- 
ward longer service 
life. All metering out- 
fits are furnished with 
double current ratings 
to provide for future 
load growth. 
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Carrying coal in 
Delaware Valley 
with 
U.S. Rubber Conveyor 
Belts 


(at right) U.S. Giant® Conveyor Belt, carry- 
ing coal from car dumper to breaker house 


ra 
Panoramic view of part of conveyor belt system utilizing U. S. Giant Conveyor Belting in power plant on the Delaware River. _ 

To feed the four boilers in this power plant in the Delaware Valley, 

United States Rubber Company conveyor belts, capable of handling 300 

tons of coal an hour, take the coal from hopper cars to breaker house to 

coal bunkers. Like so many other successful belting installations, this one 

is the result of United States Rubber Company’s “Three-Way Engineering” 

—in which “U.S.” engineers work with the engineers of the conveyor 

system and the power company engineers to turn out the most durable, 

economical belt system for the specific job. In America and abroad there 

are thousands of “Three-Way Engineered” jobs, some large, some small 

—but all steadily keeping output high, costs low. Get in touch with any 

of the 27 “U.S.” District Sales Offices, or write address below. 


“U.S.” Research perfects it... “U.S.” Production builds it... U.S. Industry depends on it 


UNITED STATES RUBBER COMPANY 
MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings « Grinding Wheels « Packings « Tapes 
Molded and Extruded Rubber and Plastic Products + Protective Linings and Coatings « Conductive Rubber « Adhesives « Roll Coverings « Mats and Matting 
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vases shee music stops: 


This isn’t the only wire leading a charmed life. There are others in over 
40,000,000 buildings in this country — in business establishments as well as 
homes. Maybe one of them is in your home. We hope not —but could be. 


Let’s say that you and your wife are entertaining the boss and his spouse. 
You’ve passed around the cocktails, you're all sitting back relaxed. Four 


pairs of enraptured ears are absorbing Beethoven from the Hi-Fi. Suddenly — 
poof —nothing! 


Brother, you’ve had it. Or, rather, your circuit’s had it. You'd be tired out 
and burned up, too, if you had to carry more than your share of the load. 
You’ve just caught the backfire from inadequate wiring. 


Did you ever stop and think how many conveniences in your home these 
days are electrical? Range, vacuum, toaster, power tools, washer, clothes 
dryer, radio, TV, air-conditioner, fans, coffee maker, freezer —well, why go 
on. You get the picture. And there are more electrical wonders to come. 


The number of appliances in use in the average home has increased four-fold 
in the last 25 years. The average home, apartment or office building when 
built was wired for only a 20 or 30% increase in electric load. Can you see 
why 4 out of 5 buildings are inadequately wired today? 


How’s your house? Or place of business? Think it’s adequately wired? Be 
sure—talk with your local electric light and power company . . . get their 
counsel. They don’t have anything to do with the wiring inside your home 
but they do handle the power that goes into it. They want you to get the 
most out of it. Or, if you’d prefer, write us for your free copy of “Getting 
The Most From Your Home’s Electrical System.” 


PEQuATE 
i . 
Af imines 


A McGRAW-HILL PUBLICATION, 330 WEST 42ND STREET, NEW YORK 36, N.Y. + ABC + ABP 





Largest Diesel Power Generating Station in the U.S. 


reduces cylinder and 
piston ring wear with 


SHELL ROTELLA OIL 


Electric power for the City of Grand Haven, 
Michigan, and the surrounding area, is 
generated by diesel engines in the largest 
municipal power station of its kind in the 
U. S. A. Shell Rotella Oil is the cylinder 


lubricant. 

The anti-corrosive action in Shell Rotella 
Oil combats the major cause of engine wear 
. . . cylinder and piston ring wear caused 
by acid action from the by-products of 


incomplete combustion and condensation. 


Tougher lubricating film in Shell Rotella 
Oil gives cylinders and rings greater pro- 
tection . . . minimizes wear. Its effective 
detergent-dispersant action prevents harm- 
ful deposits. 


Write for technical information. See for 
yourself how Shell Rotella Oil can help 
reduce your engine maintenance costs. 


SHELL OIL COMPANY 


50 WEST SOTH STREET, NEW YORK 20, NEW YORK 
100 BUSH STREET, SAN FRANCISCO 6, CALIFORNIA 
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One-line diagram of the substation pictured Two 3-pole Type "PV" switches being installed 


at a substation in the Middle West, along with 
other L-M equipment and apparatus. L-M 
also supplied the fabricated structural steel, 
which simplified construction of the station. 


at right. Incoming 69 kv power line divides 
at the substation into two radial feeders, each 
provided with a 69 kv, 600 ampere L-M 
Type "PV" 3-pole switch mounted on the L-M 
steel structure 4 


~ MAUS SP See Pt é - 


Powerful Lever Advantage Assures Positive 
Operation of L-M’s “PV” Air Break Switches 


New rotating switch blade concept in switch design provides powerful 
lever advantage, assures positive operation to open or closed switch 
position regardless of ice, corrosion, or long periods of non-operation. 


The primary function of the air break switch is 
to provide a means of connecting or disconnect- 
ing transmission and distribution circuits. In 
addition it must meet all of the other require- Qe s / ections of Biede « 
ments for a good switch—ease of operation, 3 i) ‘ 


5 he 
convenience and simplicity of installation, high A _. 
current-carrying capacity, high contact pressure 


é 


without undue wear. 


We have amply met these requirements in our 
Type “PV” Rotating Insulator, Vertical Break, 
Air Switch. Some of the outstanding features 
are: silver-to-silver high-pressure contacts ; new 
contact design, with contact pressure easily ad- 
justed in the field; ball bearings lubricated for 
life with silicone grease and sealed with silicone 
cord rings ; only 6 current interchange points in 
the entire switch ; flexible interphase mechanism 
assembly, permitting angular distortion of 
mounting structures 


= 
se 


BEARI BLADE CA d 
‘ 7 
RETAINER — 


Smooth, Easy Operation —The method 


of sealing a bearing or a joint is shown in sketch major castings of high-grade aluminum bronze 
above. All the bearing locations or joint locations alloy, 


L-M's new 69 kv Type "PY" switch, above, has 


S which makes them exceptionally strong, 
hese switches are for both pole and struc- 


ture mounting in horizontal, vertical, or in- 
verted position. The interphase assembly, 
connected direct or indirect, transmits power to 
the switch mechanism with minimum of lost 
motion. Every joint of the interphase assembly 


involved in movement and transmission of power 
from the operating mechanism to the switch blade 
itself are protected from corrosion with silicone 
lubricant sealed in by silicone cord rings. 


permits lighter cross sections, and is virtually free 
from corrosion. 


3. The blade is now starting to rise 


New Switch Design 


is lubricated with silicone grease and sealed 
with a silicone cord ring. Ratings are from 7.5 
through 69 kv in 400 and 600 amperes continuous 
current-carrying capacity. Available with or 
without horn gaps, from one- to six-pole units. 


For complete information 
on L-M Type “PV” Switches 
ask the Field Engineer for a 
copy of Bulletin PSE! and 
PSE2, or write Line Material 
Company, Milwaukee 1, Wis- 
consin (a McGraw Electric 
Company Division). 


Assures Positive Operation 


Drawings show blade rotation 
and rise between the jaw contacts. 


1. Normal closed position—blade 
between contacts and locked in posi- 
tion by the action of the link and 
crank assembly. 


2. Start of opening motion. The 
blade twists 26 degrees before rising, 
withallthe force applied at the operat- 
ing handle being imparted to this 
twisting action, thus assuring posi- 
tive breaking of any ice or corrosion. 


It has rotated 40 degrees with only a 
3 degree rise. Also note how blade 
rotation has moved the silver inserts 
away from the silver inserts in the 
contact shoes, minimizing wear 


4. With approximately 37 degrees 
crank rotation, the blade has been 
rotated a full 48 degrees, but has 
risen only 6 degrees 


5. Blade has risen 9 degrees with a 
56 degree blade rotation. On closing 
the switch, tLe reverse motion pro- 
vides the most effective possible ice 
breaking action if the switch should 
be iced open. 
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The L-MA Tri-Wound core-coil configuration 
results in @ compact and highly efficient 
structure. The inherent characteristics of the 
continuously wound core and the round coils 
offer distinct design ond operating ad- 
vantages. 


The core structure consists of three continu- 
ously wound cores of oriented-grain sili- 
con steel strip assembled into a balanced 
magnetic unit. 


The new Tri- Wound is built to resist short- 
circuit forces. Note the strong steel frame 
and heavy clamping bolts. Sturdy maple 
blocks at top and bottom are tightened 
and clamped against the coil ends to 


prevent axial movement 


Completed Tri-Wound 3-phase trans- 
former. The unit is smaller and lighter than 
L-M's previous type. The transformer pro- 
vides all the well-known advantages of 
L-M's single-phase Round-Wound trans- 


formers. 


Outstanding Characteristics of 
L-M Tri-Wound Transformers 


High short-time overload capacity 
Good regulation at all power factors 


High impulse level with ample creepage 
distance and generous insulation 


High short-circuit strength 


Filled with ORTO”, L-M’s oxidation- 
resistant transformer oil, inhibited for 
longer life 


Available in sizes 9, 15, 30,45, and 75kva 


Tri. Wound" and “'Uni- Wound” ore 


line Moterial Company trode-morks 





High Impulse Strength 
High-voltage windings are on the 
outside of the coils, providing maxi- 
mum distance between the high-volt- 
age line leads and the low-voltage 
windings and the core. This provides 
ample creepage distance with gen- 
erous insulation. 


ee tis basic ai 


Core clamps are designed to provide a chimney 
effect between the three coils. This chimney effect 
plus the exposed outer coil surfaces provides effec- 
tive cooling. Oil ducts, located throughout the coil, 
contribute to uniform, efficient cooling. 


For 3-Phase In 9 To 75 kva Sizes... 


L-M’s 


Low Exciting Current 

The continuously wound core of 
oriented-grain silicon steel strip pro- 
vides a uniform flux path, thus per- 
mitting low exciting current. 


High Short-Circuit Strength 

Round coils naturally resist radial 
short-circuit forces without damage 
or distortion. Sturdy core clamps and 
strong blocking help prevent oxial 
movement of the windings under 
short-circuit conditions. 


New Tri-Wound°’ Transformers 


Apply Round-Wound® principles to 3-phase construction to 
provide light weight and small size, high overload capacity, 
high short-circuit strength, high impulse strength. 


By JAMES G. EVERHART 


Chief Engineer 
Transformer Division 
Line Material Company 


L-M’s new Tri-Wound fills the need 
for a smaller, lighter 3-phase trans- 
former that utilizes the full advan- 
tages a continuously wound 
magnetic core and round coils. This 
new Tri-Wound transformer is now 
available in sizes 9 through 75 kva 
and in all voltage classes through 
13,800 volts. 

L-M’s larger-sized 3-phase trans- 
formers the Uni-Wound, 
which provide Round-Wound’s 
balanced performance in sizes from 
11214 through 500 kva. 


of 


are new 


CY LINE MATERIAL Tron fomens 


Continuously Wound Core 
The Tri- Wound transformer consists 
of three cores, continuously wound 
of oriented-grain silicon steel strip. 
The bare cores are annealed after 
fabrication, and placed as shown in 
the illustration. Then round coils are 
wound directly ontothethreecorelegs 


by L- 


M’s exclusive winding process. 


Tri-Wound is Smaller and Lighter 
Integrating the core-coil assemblies 
into one unit provides a substantially 
lighter, smaller 3-phase transformer. 
For example, the 75 kva Tri-Wound 
is approximately 250 pounds lighter 


than -previous designs. In 


addition, 
the over-all height of this new Tri- 


Wound unit has been reduced about 
1% 


the projected floor space. 


feet, with very little increase in 


Balanced Performance 


Performance characteristics of the 


Tri-Wound 


coordinated 


transformer have been 
to all 


balanced operation, witheachcharac- 


give good over- 


teristic being considered in its rela- 


tionship to the over-all performance 


of the transformer. 


Get Details of 
Tri-Wound Transformers 


L-M Field Engineer to give 

or write Line Material C¢ 
ner Division, Zane 

Material 


you ful 
pany 
Ohio 
McGraw 


Company is a 


Company Division.) 





L-M Fluorescent Luminaire Installation Data 


Average foot candies at 50° F. temp. in still air—25’ mounting height. Illustrations below show L-M’s vari- 
ous types of units and mountings, together with the average foot candles on the street with various spacings. 


4-lomp V-shape fluorescent lumin- 
aire provides more even light dis- 
tribution for wide streets 


4-Lamp V-shape Fluorescent Luminaire * 


‘ aa ¢ eit 
nggered pposite 70 


treet Widtt treet Width 


5S AS 


i 


2-lamp uni-directional flvores- 
cent luminaire is available for 
underpasses, floodlighiing, 

a _ Perimeter, and ramp lighting 
— 


2-Lamp Uni-directional Fluorescent Luminaire * 


Readings were made of ramp installation consisting of 
ten 2-lamp uni-directional fluorescent luminaires. 22 
mounting height-—spaced 8’ on center 


Dist. From Source Horizontal F.¢ 


50 tt 6.50 
1.20 
0.35 
0.05 


4-lamp bi-directional fluorescent luminaire 
provides a broader light pattern for center 
parkway and area lighting. 


4-Lamp Horizontal-mounted Fluorescent Luminaire * 


Center-Mounted Staggered 50 Opposite 70 


‘ » 40’ Road 
spacing Twin Arm 40’ Roac Street Width Street Width 


Twin Roadways 
nd 


dens 

75 ft 2.85 A.F.C 1.35 A.F.C 

101 : a | 1.0 

125 1.7 0.8¢ 
1.40 | 0.65 

175 1.2( 


50 


4-lamp bi-directional fluorescent luminaire 
with 20 degree tilt is designed for the 
narrow street and entrance way. 


4-Lamp Tilted Fluorescent Luminaire (20° Tilt)* 


—— 


Spacing Staggered 40’ Staggered 50° Opposite 70’ 
Street Width Street Width Street Width 


75 ft 1.50 A.F.C. 1.35 A.F.C. 
100 1.15 1.05 

125 0.90 0.80 

150 0.75 0.65 

175 


{ 
*From test reports E353-B3, E353-B17, E353-B10, E353-88. 








L-M’s New Fluorescent Street Lighting Luminaire 
— Large Light Source, Minimum Glare 





By STACY STANDLEY 
Manager 
Lighting Sales 
Line Material Company 


L-M’s New Fluorescent Luminaire is a 
revolutionary improvement in street 
lighting. With its large light source the 
fluorescent luminaire produces an even, 
cool white color over a large area. Be- 
cause of its large light source, it provides 
virtually glareless illumination. 

Fluorescent luminaires provide a light 
that is particularly advantageous in busi- 
ness and shopping sections. The sur- 
rounding sidewalk area adjacent to the 
curb is illuminated and gradually fades 
out to make the background contrast as 
gradual as possible. This provides a 
wider scope of vision for both the motor- 
ist and the pedestrian, in addition to 
creating a cheerful and active atmosphere 
in the shopping area. 

L-M’s New Fluorescent Luminaires 
are available in these styles: 


1 4-lamp V-shape for use on wide streets 


2 4-lamp bi-directional tilted 20° toward 
the street for narrower streets and entrance 


ways 








3 4-lamp bi-directional with level hori- 
zontal mounting for center parkway and 
area lighting 

4 2-lamp uni-directional for underpass, 
flood lighting, perimeter and ramp lighting 
The fluorescent lamp used in these lumi- 
naires has a rated lamp life of 7500 hours. 
This longer lamp life reduces the cost of 
relamping luminaires below any other 
type now used for street lighting. 


Features of i-M’s 
New Fluorescent Luminaires 


Large light source @ Even, cool white 
color @ Minimum glare @ Low power 
consumption @ Longer lamp life 

Separate efficient reflecting system for 
each lamp © Good vertical component 
across the whole surface of the street @ 
Good balance between building and road 
surface 

Two lamp ballasts @ Easy accessibility 
for relamping © Wiring terminal block 
easily accessible @ Ballast can be re- 
moved very simply ¢@ Bracket adjust- 
able +5° for leveling. 









A Fluorescent Com- 
munity is a Progressive 
Community. L-M fluores- 
cent lighting means 
fewer accidents, less 
crime, more business. 





L-M's fluorescent luminaires are easily accessible 
for cleaning, relamping, wiring terminal block 
and ballast removol. Four-lamp unit has two 
ballasts with one tube on either side of the 
luminaire paired to each ballast. Thus, if one tube 
burns out, the light output of the luminaire is 
reduced only 50% in each direction, Also, if 
desired, two lamps could be switched off for part 
night circuits, 


Get Complete Information 
Details of the new L-M fluorescent lumi- 
naires are available. Ask the L-M Field 
Engineer for information, or write Line 
Material Company, Milwaukee 1, Wiscon- 
sin (a McGraw Electric Company Division). 
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INDUSTRIAL PLANTS everywhere, especially in the 
Electronics field, will save in production time and tool 
cost with these new Crescent Pliers. The “SC” type pliers 
have plastic “CRESTOGRIP” handles — tough and long 
wearing yet soft and comfortable to the hand. Designed 


especially for assembly line workers, a light spring be- 


tween the handles holds the plier 
while a “color key” system quickly 


flat 


open, ready for action, 
identifies the type. All 


nose pliers have red handles; chain nose pliers have 


green handles, and cutting pliers have orange handles. 


No, 20-5" SC 


FLAT NOSE PLIER with Spring and Crestogrip 
Handles. Knurled jaws for firm grip 


smooth, 


“LONG REACH" type pliers have BOX JOINTS of 


improved design which will never loosen thus insuring 


easy action. Crescent electronically-controlled 


hardening guarantees positive grip and long, useful life. 


No. 22--5° &C 


SHORT CHAIN NOSE PLIER with Spring and 


Crestogrip Handles. For fine work. 


No. 942-4" SC 

DIAGONAL CUTTING PLIER with Spring and 

5” SC) 
6" SC) sizes. Keen, long lasting 


Crestogrip Handles. Also made in 5 in. (942 
and 6 in, (942 


cutting edges 


we 4) 


No. 1033 — 6" SC 


LONG CHAIN NOSE PLIER 
with Spring and Crestogrip 
Handles 


Crescent is ovr trade-mark 


CRESCENT TOOL COMPANY 


No. 1035 — BOX JOINT LONG REACH DUCK BILL 
PLIER. Overall length, 8 in. Nose length, 1% in. Sure grip. 


No. 1036 — BOX JOINT LONG REACH CHAIN NOSE 
PLIER. 8 in. long with 1% in. nose. Forms loops and 
bends easily 


YL Me LL 
Syn of Erccllence 


registered in the United Stotes ond abroad, for wrenches and other tools. Sold by leading distributors and retailers everywhere and made only by 


, SAMESTOWN, 


NEW YOR K 
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In the “heart” of your plant... 
an UPTEGRAFF LOAD CENTER TRANSFORMER 


reduces costs...improves power characteristics 


Uptegraff announces a complete line of Liguid Filled LOAD 
CENTER TRANSFORMERS — 150 KVA to 2500 KVA, 3 
phase — designed for convenient installation with various 
types of switching equipment and terminal arrangements. 

The use of Uptegraff Load Center Transformers offers sav- 
ings up to 15 per cent as compared to the practice of using 
remote outdoor transformers to supply low-voltage power to 
machines and equipment located indoors. With load center 
transformers, costly low-voltage runs are kept to the mini- 
mum, and power characteristics are improved. 

Uptegraft Load Center Transformers are designed and built 
specifically for this class of service. In addition to savings in 
installation costs, they offer substantial economies through 
operating efficiency. They are dependable and require the 


minimum of maintenance. 


R. E. Uptegraff Manufacturing Co. 
Scottdale, Pennsylvania 


ELECTRICAL WORLD e@ September 6, 1954 


NEW HANDBOOK 
a 


The new Uptegraff Load Center Trans- 
former Handbook simplifies the se- 
lection of a suitable unit, including 
auxiliary terminal equipment to pro- 
vide the facilities you require. It gives 
overall dimensions and weights (in- 
cluding terminal devices, etc.) for all 
ratings from 150 to 2500 KVA,—3 
phase. Write for a free copy. The 
coupon below is included for your 
convenience. 


ery Rega] 


R. E. Uptegraff Manufacturing Company 
Scottdale, Pennsylvania 


Please send a copy of your LOAD CENTER TRANSFORMER 
brochure, Catalog 132, to: 


Nome 
net ee 
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15 KV. HIGH VOLTAGE BUS RUNS 


At the Dallas Steam Electric Station 
of Dalias Power & Light Company, 
segregated phase bus runs furnished 
by Roller-Smith deliver 3500 amperes 
at 13,800 volts from the indoor switch- 


gear to the outdoor transformer station. 


The installation totalled approxima- 
tely 900 feet of high voltage bus runs 
. segregated and non-segregated 
phase types... both 1200 and 3500 
ampere and associated equipment for 


the interconnection of generators, 


switchgear and outdoor equipment. 


oller- . 


CORPORATION 
ELECTRICAL SWITCHGEAR 
BETHLEHEM, PENNSYLVANIA 


Roller-Smith Sales Representatives 
Located In All Principal Cities 


"9 


ENGINEERING DESIGN AND 
SUPERVISION BY 
EBASCO SERVICES INCORPORATED 
2 RECTOR STREET 
NEW YORK 6, N.Y. 
FOR 
DALLAS POWER & LIGHT COMPANY 
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IN HIGH VOLTAGE APPARATUS BUSHINGS 
IS SMALLER, LIGHTER... 


it’s LOCKE’S tyne U 


For 92 KV and above. Type U gives you all 
the desirable electrical characteristics of earlier 
bushings PLUS the added advantages of smaller 
dimensions and lighter weight. 


For example, Locke’s 161 KV Type U bushing is 6% ” 
smaller in ground sleeve diameter, and 590 lbs. 
lighter than its equivalent of earlier design. 


This means transformers and oil circuit 
breakers can now be built lighter and smaller 
. . something you’ve always wanted. 


Locke Type U bushings are ideal for replace- 
ment purposes because they are easier 
to handle during installation . . . 
require less storage space. 


Specify them for your apparatus. 


DESIGN ADVANTAGES OF LOCKE'S TYPE U APPARATUS BUSHING 


1. LIGHTER WEIGHT and smaller diame- R 3. INITIAL LOW POWER FACTOR of bushing 
ter made possible by a special oil- ; remains low in service. 
impregnated ith im- : 
bedded pret a cearcua celatiners. : 4. CAPACITANCE TAP is standard feature, 
This, together with terminal and ; providing a voltage supply for potential 
ground shielding, provides uniform devices and simplifying power-factor 
internal voltage gradients as well a testing. 
as controlled external voltage ; 5. 

RPG Se ee F CORONA-FREE, Locke Type U has excel- 
aunt tis ie elon lent radio-influence voltage characteristics. 
diameter without sacrifice 


p 6. NO SERVICING REQUIRED other than peri- 
of dielectric strength. 


odic inspection and cleaning of porcelain 
2. a surfaces. 
PERMANENT HIGH 
DIELECTRIC strength of 
paper core 


assured - 
by positive seals and 
inert gas pressure r 
against entrance of 
air and moisture. 
4 


For use of 69 RV 3 LOCKE DEPARTMENT 
and below, " GENERAL ELECTRIC COMPANY 
specify Locke's 


Type LC Bushing. — BALTIMORE, MARYLAND 
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Increase 
current-carrying 
capacity 


-with Chase’ Copper Bus Conductors! 


Chase Square Copper Tube Bus Conductors 
are ventilated so more heat is dissipated. 
Result: current-carrying capacity is 
increased up to 20%. They'll handle even 
heavy short-circuit currents—and are 


\ strong enough for use in longer 
e unsupported lengths. Call your nearest 
_A ® Chase Warehouse or Sales Office. 


BRASS & COPPER CO. 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION The Nation's Headquarters for Brass & Copper 

Alban)’ Chicago Denver‘ Kansas City, Mo. Newark Pittsburgh San Francisce 
Atlanta Cincinnat) etn oit Los Angeles Wew Orleans Providence Seattle 
Baltimore Cleveland § © Houston Milwaukee New York Rochester! Waterbury 


Boston Dallas Indianapolis Minneapolis Philadelphia St. Louis (‘sales office only ) 


September 6, 1954 @ ELECTRICAL WORLD 





CONTROLLING STREET LIGHTS IN 


Series 61300 
575 watt 
switching capacity 


Series 63300C 
3000 watt 
switching capacity 


PROVIDENCE, R. I. 


FISHER-PIERCE 
PHOTOELECTRIC CONTROLS 


Series 64400 
575 watt 
switching capacity 


Motorists and pedestrians in Providence can 
thank their City Government for authorizing 
The Narragansett Electric Company to install 
dependable, automatically controlled street 
illumination. 


The use of Fisher-Pierce street lighting con- 
trols assures dependable automatic illumina- 
tion of streets the moment daylight drops 
below a safe value. Because F-P controls are 
photoelectric, they operate regardless of the 
hour, the season or the weather. 


EXPORT: PHILLIPS EXPORT CORP 


On the job in Providence since 1946, F-P 
controls now number about 3000. Narragan- 
sett engineers report favorable installation 
economics and an extremely low failure rate 


only 2.29% of all units during a recent 12- 
month period. 


Long, dependable service of F-P controls 
in street lighting control systems in Provi- 
dence and hundreds of other communities 

is the basic reason Fisher-Pierce is recognized 
as a leader in its field. 


FISHER PIERCE 


DIVISION OF NORTH AMERICAN PHILLIPS q Cc O M P A N Y 


100 E. 42ND STREET IN CANADA: 


82 Pearl St., So. Braintree, Boston 85, Mass. 
NEW YORK 17, N.Y. NORTHERN ELECTR'C CO., Ltd. 
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KERITE’S 
— - 100* Anniversary 


TELEGRAPHIC APPARATUS 1854—1954 


aie Read what Professor B. Silliman of Yale 
; University reported on the Kerite insulation 
as : exhibited at the Paris Universal Exposition 

iv. B. Monee of 1867. 


TELEGRAPHIC APPARATUS, ETC. 


DAY’S KERITE INSULATOR. 


The kerite compounds of Austin Goodyear Day, mentioned in the 
following memoir, were honored by two medals and an honorable men- 
tion by the jury of the Exposition Universelle, to whom the subject was 
referred. These awards covered other products than the electrical 
cables and insulators which are the special object of the descriptive 
memoir, 


NOTE UPON INSULATION AND KERITE, BY PROFESSOR SILLIMAN, 


The exhibition of the kerite, this product of the persevering labors 
and experiments of Mr. Day for so many years, furnishes an example 
of the not infrequent inappreciation, or rather overlooking, of an inval- 
uable discovery, when modestly presented, as in this case, among the 
more showy articles by which it was surrounded. 

True, it received honorable mention as “ artificial India-rubber,” and a 
bronze medal for its very limited application to “India-rubber cases ;” 
but its superlative value as a substitute in insulation. for India-rubber 
and gutta-percha was not, for it could seareely be, appreciated, presented 
as it was simply in one of its more ordinary applications; so that heedless 
neglect is not charged upon the jury, but it is mentioned rather as an ex- 
ample of the existence of an unnoticed quality in an apparently trifling 
discovery, necessarily latent to superficial inquiry; a quality which is 
destined in this case to have a most important bearing upon submarine 
und subterranean telegraphy. 

The kerite, in its condition simply as enttA-* ~” »ssed under 


The value and service life of a product can be 
no greater than the integrity and craftsmanship of its maker. 


KERITE CABLE 


THE KERITE COMPAN Y—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicazo; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston 
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EDITORIALS 


It's Time to Tell the Public 


Utility leaders have read with dismay 
Electrical World’s July 26 editorial, “Drop 
Frequency to Warn of Air Raids.” Their objec- 
tion is that close control of frequency is essential 
to many electrical functions. Deliberately to 
drop frequency as a means of spreading air 
raid warnings could only be done by separating 
system interconnections which are of utmost 


value in times of distress. 


Electrical World shares their dismay, but for 
a different reason. Its editors are keenly aware 
of the paucity of dependable information about 
air-raid preparations presented to the public. In 
their travels they encounter a highly confusing 
divergence in practices and almost complete lack 
of guidance to the traveling public. 


When state- 
ments of “experts” are reported from Washing- 


The public craves leadership. 


ton, they are eagerly accepted as dependable. 
Such reports revived the frequency-drop prin- 
ciple early in July and flashed it from coast to 
coast. Lack of comment by utilities gave the 
impression of acceptance. Again the public was 
left with the impression that a great problem had 
been solved. And again they will be quick to 
castigate those utilities which fail to cooperate. 


li the utility industry is to avoid this castiga- 


tion, it must act promptly to tell what can—or 
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cannot—be achieved via its facilities. This pro- 
posal, for example, appears completely imprac- 
tical. Industry spokesmen should say so and 
present convincing and bona-fide reasons. The 
difficulties involved in altering the frequency of 
vast interconnected systems and inability to seg- 
regate just the area designated for alerting 
should be explained. And the questions of what 
device shall be placed in each home and who 
will pay for and service it should be settled. 


Business 


courtesy these 


may dictate that 
comments be presented first to responsible public 
officials. This was done months ago. But when 
these officials ignore the industry’s protest and 
present their plan to the public, then the indus- 
try should feel obligated to publicize its position. 
Proper presentation should earn enhanced public 
support. Failure to present its case, on the other 
hand, will be construed as insincerity in the pro- 


tests filed privately with public officials. 


Readers fear that Electrical World’s editorial 
may be construed as endorsement of frequency 
dropping to warn of air raids. If this is the only 
result, then Electrical World has erred indeed. 
But if this editorial succeeds in alerting the util- 
ity industry to the vital need for public utterance 
in matters of national emergency, then it has 
achieved its real objective—see letter on this 


subject on page 164. 





Water Cooling Towers Become 


Part of the American Scene 


A characteristic feature of many British and European 
power stations has been the water cooling tower—usually 
of the sheaf-of-wheat natural-draft pattern. Until very re- 
cently U. S. plants were unusual if they were accompanied 
by any form of cooling tower. Now in the current surge 
of capacity additions there has been a sudden and large- 
scale adoption of such means for cooling otherwise scanty 
supplies of condensing water. It was almost as if there 
were a realization that the power industry could run out 
of rivers or out of ocean-front sites before it runs out of 
fuel. 

Anyhow 38 installations were made in 1953 alone, and 
these averaged well above $100,000 each in outlay. Since 
1948 there have been many other cooling tower installa- 
tions, and the operating facts and costs are reported for 
52 of them on other pages of this issue. 

Here then is a new venture on the part of the utilities. 
It involves different concepts of heat exchange than are 
conventionally encountered inside the power plant. It calls 


Equipment Life vs Output 


It is an accepted fact that practically any piece of equip- 
ment can be worked harder and oftener for the sake of 
greater output. But does it pay to incur the almost inevit- 
able shortening of equipment life by such overworking? 
The answer is found in the same kind of economic bal- 
ancing that has led some companies to put more load on 
transformers and on cables knowing full well that the 
increased duty would quite likely result in 
earlier burnout. 


somewhat 


More recently there has been a disposition to apply the 
same kind of exploratory thinking to power plant equip- 
ment, particularly the hydro generators. That is a good 
place to start because the set-up is simple. The dam and 
penstocks are relatively immune to loading variations, and 
the principal concern is the windings of the generator. It 
should not be so difficult to determine if it would not be 
good business to accept greater frequency of stator winding 
replacement for the sake of greater annual kwhr output 
The latter goal would certainly seem attractive if water 
is ever allowed to go to waste over the spillways rather 
than put more load on the generator. 

V. W. Ruskin of Canadian-Brazilian Finance has been 
an exponent of this philosophy for hydro plants in Elec- 
trical World pages and on the AIEE platform. Anyone 
with an eight-generator station could be tempted, he shows, 
to incur life-shortening of windings from fifty to 7 years 
for the sake of getting 462,000,000 kwhr additional at an 
added value of better than $1,000,000 by 20% overloading 
to 126 C. 

Steam stations are more complex. There are the boiler 
and turbine as well as the generator, not to mention the 
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for progressive familiarity with evaporation into more or 
less humid air. It means dependence on factors that can- 
not be as readily regimented as those administered in the 
orthodox heat cycle. In short the cooling tower art is off 
on the fringe of the normal consciousness and ken of the 
power plant designer and operator. 

It is not strange, therefore, that there should be a 
rather sizeable spread in temperature ranges, cooling plant 
sizes, and power requirements for the cooling towers. Ad- 
mittedly the local conditions will account for some of this 
spread, but perhaps the rest of it can be charged to the 
comparative unfamiliarity of power engineers with the 
science of water cooling by air circulation. Electrical 
World presents the comprehensive data in this issue in the 
expectation that they can be useful in sharpening the figur- 
ing for the next job that requires supplemental cooling. 
Unless all signs fail, there are going to be more such instal- 
lations as more plants are located where the load is rather 
than where the water is. 


multiplicity of auxiliaries. Nor perhaps can one com- 
pletely ignore the impact of equipment insurance and its 
effect on maintenance, inspection, and other policies. 
Nevertheless, the apparent gains are so real that it can 
only be a matter of time before some of the hydro think- 
ing begins to be applied to steam stations. What with new 
levels of capability, new methods of cooling windings, new 
high-temperature insulations, and new instruments for 
supervision, it should not take too much courage to toy 
with the economies of overloading of steam plant com- 
ponents for sound profit. 


A Ton Is Equal to 2,000 Lb 


In the quarter ended June 30 the aluminum industry 
set a production record of 732,515,499 lb. The producers 
can well be proud. Less than five years ago they were 
under fire from the administration at Washington for not 
producing enough and were being threatened with govern- 
ment competition so that the demands of the nation for 
aluminum could be supplied. 

But the producers could be equally proud if the figure 
had been reported as 366,258 tons, the approximate equiv 
alent of 732,515,499 Ib. However, the industry still pre- 
fers to have its production reported in pounds, a custom 
originated in its infancy when even yearly output was 
extremely small. 

Today the aluminum industry has grown up. The light 
metal has won for itself a firm place among metals com 
monly used by American industry. It is time that its 
production, like that of coal, copper, and steel, be re 
ported in the lesser ton figure. 
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The Issue’s News Highlights . . . Two TVA directors 


countered Budget Bureau’s directive to start negotiat- 
ing with AEC on Dixon-Yates contract with a de- 
mand for “clarification” of proposal’s details. 


Reclamation is making restudy of Trinity project in 
California to see if local utilities, public or private, 
might install power facilities . . . Drought conditions 
in Southwest have forced SPA to cut power sales to 
Arkansas P&L and Texas P&L. 


Hurricane Carol caused extensive damage in New Eng- 
land and Long Island, while companies to the south 
reported little to no damage. Trees were the main 
cause of trouble to distribution circuits, and no gen- 
erating plants were reported damaged. 


In New England electric service was hard hit by 
the 100-mph winds which caused an estimated $400- 
million damage. Boston Edison mobilized 50 line 
crews from outside New England. New England 
Electric System and utilities in New Hampshire and 
Maine suffered widespread distribution damage, so 
extensive that outage figures were not available. 


Connecticut L&P reported 100,000 customers were 
out of service. Connecticut Power’s generating plant 
in Stamford was saved by sand bagging, and its New 
London Division suffered worst. United Illuminating 
estimated 30,000 customers out of service. 


Long Island Lighting estimated service to 275,000 
customers was interrupted when 1,600 trees were 


felled across lines and 350 poles were blown down. 


Consolidated Edison had 105,000 customers out of 
service. 


Pacific P&L agreed to sell 70 miles of distribution lines, 
embracing 2,141 customers, to Eugene (Ore.) Water 
& Electric for $1.2 million. Area was part of terri- 
tory involved in a condemnation suit. 


ASME medals will be presented to two utility men: 
Walker L. Cisler, president, Detroit Edison, will 
receive the ASME George Westinghouse Gold Medal 
Award, and Edwin B. Powell, Stone & Webster Engi- 
neering will get the ASME Medal. 


Spokesman for Northwest Mississippi Public Power 
District says the newly organized group does not 
intend to condemn property of Mississippi P&L. The 
PPD would serve portions of Tate and De Soto Coun- 
ties which now are supplied by MP&L and North 
Central Electric Power Association, a co-op which is 
in financial straits. The PPD would absorb the co-op 
but has not announced whether it will buy its power 
or generate it. Mississippi P&L is challenging opera- 
tion of PPD in the courts on the ground that “public 
necessity and convenience” does not require such 
action. 
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THE ELECTRICAL WEEK 


Off the Washington Wire . . . Speculation in Washing- 
ton is that President Eisenhower may take disciplin- 
ary action if two TVA board members fail to swing 
into line on the Dixon-Yates contract. Dr Harry 
Curtis and Raymond Paty, the board’s two Demo- 
cratic holdovers, have demanded “clarification” of 
details of proposal after receiving a Budget Bureau 
directive to meet promptly with AEC to negotiate a 
follow-up contract (see page 62). Whether action 
would include firing them no one knows, but the 
precedent was set 16 years ago when Roosevelt dis- 
missed TVA Director A. E. Morgan. 


Bonneville power rates will not increase for at least 
two years. BPA has just filed proposed five-year rate 
schedules with Federal Power Commission saying the 
present base rate of $17.50 per kw-year will be con- 
tinued until at least December, 1956. An adjustment 
clause in each schedule permits a rate increase in 
December, 1956, or in each of the following two 
years, if necessary. A simplified billing procedure 
and discount provision for irrigation rates retain in 
centives to increase irrigation loads and at the same 
time make power billing work easier. 


FPC has started studies to determine whether hydro 
projects of Southern California Edison Co, Pacific 
Gas & Electric Co, and Pennsylvania Electric Co 
will benefit from federal dams. If they do benefit, 
the government will assess the firms. 


FPC has authorized the merger of Coast Counties 
Gas & Electric Co into Pacific Gas & Electric. 


Alabama Power Co inaugurated an adequate-wiring 
financing plan that requires a 10% down payment 
with balance to be paid within 24 months at a mini- 


mum of $5 a month. Maximum amount financed is 
$500 and minimum is $30. 


New “Wire on Time” Plan of Pennsylvania P&L covers 
financing of wiring and plumbing for electric ranges 
and water heaters from Sept. 15 through Dec. 31, 
1954. Plan features no down payment, up to three 
years to pay, $1.00 a month minimum, and covers 
installation costs from $25 to $150 per customer. 


Pacific G&E and IBEW have agreed on a 242% wage 
increase to be effective until July 1, 1956. 


California Oregon Power Co asked FPC approval to 


sell 22 miles of transmission line to BPA for $249,- 
979. 


Executive Changes ... J. K. Horton, president of Coast 
Counties Gas & Electric, was elected a vice president 
of the parent firm, Pacific Gas & Electric... W. M. 
Wade, formerly vice president of Alabama Power’s 
Southeast Division, was appointed the utility’s West- 
ern Division vice president. ; 
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TVA Asks Dixon-Yates ‘Clarification’ 


Authority implies it will not join negotiations without com- 
plete explanation of contract details. Congressional hearing on 
controversial proposal postponed until end of September 


Tennessee Valley Authority has 
moved right into the enemy camp in 
its squabble with the Atomic Energy 
Commission over the Dixon-Yates 
power supply contract. 

Iwo TVA Vice Chair- 
man Dr Harry Curtis and Raymond 
Paty——sent a sharp note to the Budget 
Bureau demanding complete “clari- 
fication” of the details of the proposed 
contract. Otherwise, the implication 
I'VA will not 
step in negotiating a follow-up con- 
tract with AEC. Budget Bureau had 
directed TVA to meet promptly with 
AEC 

The proposal 


directors 


was clear, move one 


Southern 
A. Yates) 
Utilities 


made by 
Co (whose chairman is E. 
and Middle South 
president is Edgar 


(whose 
Dixon) calls for 
construction of a 650,000-kw steam 
West Memphis, Ark. The 
power would replace power TVA now 
supplies to AEC 
steam plant 


plant at 


from its Shawnee 


Hearing Is Stalled 


I'VA's action stalled the Adminis- 
tration’s plans to bring its big guns 
to a full-dress Congressional hearing 
so that documented answers could be 
supplied to counter Democratic 
charges that the deal is a 
shot full of 
broached in 


“scandal, 
that it 
a “corrupt” atmosphere 
of political “gyrations” and that its 
details 


favoritism,” was 


are being withheld from the 
public without good reason. 
Chairman W., Sterling Cole (R-N 
Y.) of the Joint Atomic Energy Com- 
mittee had originally scheduled an 
open hearing on the contract for Sept. 
2. After repeated blasts from Demo 
cratic National Chairman Stephen A. 
Mitchell, Cole asked Mitchell to 
present formal charges to the Joint 
Committee, At that hearing, Cole had 
planned to hear also from the Federal 
Power Commission and AEC. 
According to Cole, however, AEC 
last week requested a postponement 
of several weeks because it was not 
yet prepared to discuss the details of 
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the proposed contract in public. Cole 
said the hearing would be set again 
for the latter part of September. 

The TVA letter to the Budget 
Bureau then came to light. Its five 
pages will not be released by the 
bureau until a budget reply has been 
sent to TVA, but it is reported that 
the two TVA directors made it plain 
they wanted full details of the Dixon- 
Yates proposal as it stands today 
before they would sit down with AEC 
and negotiate 

Obviously, the Administration does 
not want to become engaged in open 
political debate with public power 
forces in a Congressional hearing if 
part of allied with the 
This explains the last- 
minute rescheduling of the hearing, 
and it means that public disclosure 
of the contract’s details will undoubt- 


its team is 
Democrats. 


edly be held up for some weeks. 

An earlier report was circulated to 
the effect that TVA would refuse to 
sign the Dixon-Yates contract. The 
letter to the Budget Bureau did not 
take such a forceful stand as this, but 
it was written in the 
ultimatum. 


form of an 


Several drafts of the contract have 
been supplied to the Joint Committee. 
AEC General Manager K. D. Nichols 
advised the committee to regard the 
latest draft, submitted Aug. 11, as “in 
final form.” 

Whether the AEC commissioners 
will approve the provisions of that 
draft remains to be seen. But, if they 
do, this much is clear—the contract 
will be legal. This was established last 
week when President Eisenhower 
signed into law the new atomic energy 
bill, which gives specific sanction to 
such agreements with private utilities. 


Details Still Secret 


Delay in public disclosure of the 
details of the contract has given the 
Democrats a chance to make political 
hay. Democratic Chairman Mitchell, 
Rep Emanuel Celler (D-N. Y.) and 
others have indicated it will be eye- 


opening when made public. Mitchell 
has promised to keep the matter boil- 
ing so that it will be a hot political 
issue during the Congressional elec- 
tions this fall. 

The contract’s provisions are the 
current subject of partisan debate, but 
there is another matter still to be 
cleared up. In fact, it was on this 
subject that the Joint Committee meet- 
ing technically was to be based. That 
is the question of waiving a required 
waiting period to permit signing of 
the final Dixon-Yates contract during 
Congressional adjournment. The new 
atomic law provides that, unless this 
is waived by the Joint Committee, a 
contract of this sort must lay before 
the group for at least 30 days while 
AEC warned 
that failure to grant a waiver will de- 
lay construction of the $107-million, 
650,000-kw plant until next year. 


Congress is in session. 


Probable Witnesses 


When the Joint Committee hearing 
is again rescheduled, these interested 
parties, in addition to AEC, TVA, and 
Mitchell, may be called on to present 
their views: 

® Justice Department, whose views 
on the contract’s provisions may be 
sought. Cole said the Joint Committee 
has not solicited from the 
Attorney General, but there is the pos- 
sibility he may be called as a legal 
expert. 

® National Rural Electric Coopera- 
tive Association, which has asked to 
be heard. Executive manager Clyde 
T. Ellis said his organization has a 
“vital” interest in the Dixon-Yates 
power contract. 

@ New York industrial consultant 
Walter von Tresckow, who heads a 
group which made an _ unsuccessful 
effort to compete with Dixon-Yates 
for the AEC-TVA business. In a re- 
cent letter to Chairman Cole, 
Tresckow declared President Eisen- 
hower was “deliberately” misled in 
choosing Dixon-Yates offer to supply 
power in the Memphis area. 


advice 


von 
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Syaartr ee 
Making Atomic Power Industry Lawful 


President Eisenhower signs into law the atomic energy bill which creates 
a private atomic power industry and permits greater exchange of atomic infor- 


mation among American allies. 


With the President is W. Sterling Cole 


(R-N. Y.), chairman of the Joint Congressional Committee on Atomic Energy. 


The new motto on the 


President’s desk, 


“suaviter in modo, fortiter 


in re,” roughly translated means “gentle in manner, strong in action.” 


Kentucky Co-op’s Funds 


for New Unit Are Freed 


East Kentucky Rural Electric Co- 
operative Corp, Winchester, Ky., has 
received approval from Rural Electri- 
fication Administration to use $13,- 
299,400 from an earlier generation- 
transmission loan for addition of a 
66,000-kw generating unit and expan- 
sion of its transmission system. 

These funds—part of the co-op’s 
$27,982,000 loan—had been under an 
REA stop order pending development 
of a lower-cost power supply plan for 
the eastern two-thirds of the state of 
Kentucky. 

REA approval clears the way for 
the co-op to carry out its planned ex- 
pansion of the recently dedicated 
William C. Dale power station at 
Ford, Ky., and complete the transmis- 
sion network needed to serve 15 of 
its 19 member distribution co-ops. 
The 15 are in an area covered by an 
interconnection and integration agree- 
ment with Kentucky Utilities Co 
(EW. March 15, p 9) which REA 
approved last June. 

Dedication ceremonies were held 
Aug. 28 for the plant named for Wil- 
liam C. Dale, first president of the 
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co-op. The plant, scheduled to be 
completed in 1957, is designed to serve 
about 150,000 rural families in 85 
counties. 

One 22,000-kw generator is in oper- 
ation at the plant and another 22,- 
000-kw generator is expected to be 
placed in operation within the next 
30 days. 

The proposed 66,000-kw unit, 
slated to cost about $7.5 million, will 
be the largest constructed with REA 
loan funds. The plari, which will have 
a nameplate capacity of 110,000-kw, 
will be the largest single station fi- 
nanced by REA. 

Total cost of the plant and trans- 
mission lines is estimated at $30 mil- 
lion. 

In another development involving 
East Kentucky, a rehearing has been 
asked by the Kentucky Power Co on 
Public Service Commission’s approval 
of the co-op’s application to build 146 
additional miles of transmission lines. 
Cost of this project is estimated at 
$1,296,000. 

Kentucky had protested 
against the co-op proposal. Early in 
August PSC revealed it had granted 
East Kentucky authority for the con- 
struction. 


Power 


1954 


Trinity Dispute .. . 
... looms in California as USBR 


restudies project to see if local 
utility can develop power 


A controversy reminiscent of the 
Hells Canyon private-vs-public power 
fight has developed as a result of an 
announcement that Bureau of Recla- 
mation is making a restudy of the 
Trinity project in California to de- 
termine if the falling water to be 
made available from a system of dams 
and tunnels should be turned over to 
public or private agencies for the 
development of hydroelectric energy. 

The restudy announcement indi- 
cated the government's expenditure 
on the $216-million project may be 
reduced by $60 million if the bureau 
determined it would be feasible to 
permit an agency other than the 
federal government to build the power 
plants. 

The Trinity development would 
provide additional water for the Cen- 
tral Valley Project. Bills have been 
introduced in Congress to authorize 
construction of the Trinity works to 
gain the water necessary for irrigating 
land in the San Joaquin Valley's 
west side. 


PG&E Interested . . . Pacific Gas & 
Electric Co has signified a willingness 
to buy the falling water to be made 
available by the Trinity project and 
to construct power plants with private 
funds. 

Clyde H. Spencer, Sacramento re- 
gional director of the bureau, said 
PG&E’s proposal is being studied and 
the bureau is awaiting additional in- 
formation from the California com- 
pany. 

Newspapers in the Central Valley 
region found many critics of the plan, 
including U. S. Sen Thomas H. 
Kuchel (R-Calif.), who expressed the 
the development should be 
financed solely by the federal gov- 
ernment. 


view 


It was pointed out 
power to be 
necessary to 


the 
would be 


most of 
developed 
operate the pumps to 
get the water into the San Luis reser- 
voir in San Joaquin County after it 
is transferred at the Sacramento-San 
Joaquin delta. 


Opposition Groups .. . California 
Water and Power Users Association, 


recently organized, joined the battle 
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Jubilee Farm Opens Its Gates 


Light’s Diamond Jubilee Farm, called the most highly electrified in nation, 
was inspected for first time Aug. 26 by some 300 persons of the electric 
and agriculture industries. Speakers (below) included Wheeler McMillan, 
left, editor-in-chief of Farm Journal magazine; Ralph Beard, Allis-Chalmers 
Manufacturing Co and chairman of National Electrical Manufacturers 
Association’s Farm Electrification Council; J. B. McCurley, Jr, chief of 
Operations Division, Rural Electrification Administration; and Pres Charles 
Oakes, Pennsylvania Power & Light Co. Farm, with more than 150 kw 
connected load, is joint project of Farm Journal and PP&L with cooperation 
of NEMA and National Electrical Contractors Association, Inc. 
owned, it is located near Carlisle, Pa. 


RO BBs 


Privately 


Trinity Dispute 


in Opposition to any private develop- 
ment on the Trinity project. 

Officials of the National Hells 
Canyon Association appeared at a 
meeting of the California group in 
Sacramento Aug. 28 and pledged their 
support in what they termed a private 
power grab similar to a proposal by 
idaho Power Co to build power dams 
on the Snake River where the bureau 
had made studies for power and water 
projects 

Clyde T. Ellis of Washington, D. 
C., executive manager of the National 
Rural Electric Cooperative Associa 
tion, told the meeting “the rural elec- 
trification program and the people's 
power program are fighting for their 
lives.” 

He charged under the Administra- 
tion’s power policy “the people’s re- 
sources are being turned 
private monopoly.” 


over to 


The association adopted a 12-point 
statement of principles and objectives, 
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mostly in support of public develop- 
ment of power resources. 

George Sehlmeyer of Sacramento, 
master of the California State Grange, 
was elected president of the associa- 
tion and he pledged the organization’s 
executives to a “vigorous fight to con- 
serve the natural resources of those 
to whom they belong, all the people.” 


PUD’s, Cities Ask to Join 
in Building Priest Rapids 


Five PUD’s and three municipali 
ties have served notice on the Wash- 
ington State Power Commission that 
they wish to join Grant County PUD 
in the proposed construction of $360- 
million Priest Rapids Dam on the 
Columbia River. They are largely the 
same agencies which petitioned the 
commission for establishment of 
Joint Operating Agency No. 1, a peti- 
tion upon which the commission has 
postponed action indefinitely. 


The Washington State PUD Asso- 
ciation, in addition, asked the com- 
mission to reconsider its previous deci- 
sion to apply to the Federal Power 
Commission for a preliminary permit 
to build the dam itself. Grant PUD 
previously had applied for a permit. 

The five PUD’s cooperating with 
Grant are those of Ferry, Grays Har- 
bor, Chelan, Pacific, and Kittitas 
Counties, while municipalities are El- 
lensburg, Sumas, and McCleary. 

At a meeting Aug. 20 at Ephrata, 
Wash., Grant PUD rejected the state 
power commission’s offer for a joint 
application for a permit to study the 
Priest Rapids project. (EW, Aug. 30, 
p 5). The PUD said it could not 
place its own application in jeopardy 
by joining with a power commission 
whose authority had not been tested 
in the state’s courts. 

A spokesman for Harza Engineer- 
ing Co, which has been surveying the 
site for the PUD, told the Ephrata 
meeting that cost of the project might 
reach $500 million. 
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SPA Power Cuts 


Drought forces agency to re- 
duce its sales to Texas P&L 
and Arkansas P&L 


Continued extreme drought condi- 
tions in the Southwestern Power Ad- 
ministration area have led to SPA 
agreements with Texas Power & Light 
Co and Arkansas Power & Light Co 
to free upwards of 68 million kwhr 
over the next three months. 

The arrangement, according to 
SPA spokesmen in Washington, will 
ease the system’s load to this extent 
in order to make available power 
needed by other customers threatened 
with a shortage. 

The agreements provide: 

@ Texas P&L requirements from 
Denison Dam on the Red River will 
be reduced up to 8 million kwhr dur- 
ing September. If an extension of this 
arrangement is needed, the amount 
of reduction will be renegotiated. 

@ Arkansas P&L will defer up to 
20 million kwhr each month for the 
next three months, reducing its com- 
mitment to Reynolds Metals Co from 
30 million kwhr to 10 million kwhr 
a month during that time. The ar- 
rangement provides that SPA return 
this “lost” power over the next four 
years, or sooner if possible. 

Rates in either case are contract 
rates, no matter when delivery is 
effected. 

SPA said that, when water condi- 
tions continued to worsen, it was 
faced with the alternatives of reduc- 
ing load or obtaining steam power. 
The agreements solve this dilemma for 
the present. 


Cathode System Installed 
by PG&E for U. S. Ships 


A $500,000 installation of under- 
water cables designed to keep.a fleet 
of ships free from rust has been com- 
pleted by Pacific Gas & Electric Co. 

The new electric cathode installa- 
tion at Suisun Bay, Calif., is expected 
to reduce maintenance problems for 
350 Maritime Administration Reserve 
Fleet vessels moored there. 

The cathodic system reverses the 
rust-generating mechanism-——the elec- 
tric current which ordinarily travels 
from a ship into the water. The rust- 
ing process is halted by sending a 
current into the hull from the water. 


“It’s done by laying cables strung 
with carbon-graphite anodes on the 
bottom of the bay on each side of 
the ship,” explains Frank Stanley, 
fleet electrician who worked with 
PG&E engineers on the system. “This 
network of cables is connected to 
cables from the main power line on 
shore. We run a direct 24-v current 
through the cables and into the hulls. 
Transformers and rectifiers are in- 
stalled on the ships.” 

Savings are estimated at $1,300 per 
ship annually. 


Grand Coulee Blasted 
in H-Bomb Test Raid 


Grand Coulee Dam on the Colum- 
bia River in eastern Washington State 
was “hit” by a hydrogen bomb Aug. 
23 in “Operation Floodout” 
ducted by the state 
organization. 

If all the assumptions in the opera- 
tion had become true, 60% of the 
state’s electric power would have been 
knocked out and the entire Columbia 
River area from the dam to the ocean 
would have been flooded. 


con- 


civil defense 


Hydro Project Harnessing 
6 Rivers Planned in Cuba 


HAVANA, Cuba (McGraw - Hill 
World News)—Cuba <is planning to 
harness the power of six of its rivers 
to produce cheap electricity for the 
benefit of agriculture and industry. 

In a recent signing ceremony held 
at the Banco Nacional de Cuba, the 
First Cuban Hydroelectric Plant 
(PRICHEC) was legally constituted 
by the Agricultural and Industrial 
Development Bank of Cuba. 

Creation of PRICHEC had been 
authorized by a 1953 decree, which 
granted the bank exclusive and per- 
petual rights to exploit the waters of 
the rivers Hanabanilla, Guanayara, 
Negro, Jibacoa, Pretiles, and Boquer- 
ones. 

Following the signing ceremony, 
BANFAIC officials proceeded to sign 
contracts with the Knappen-Tibbets- 
Abett-McCarthy firm of New York to 
draw up plans for the hydro project 
and to supervise its construction. Pre- 
liminary studies by this firm indicate 
that the six rivers could be used to 
build a plant capable of producing 
224,000 kwhr daily. 


Big Power Producer in Arizona 


Aerial view of Arizona Public Service Co’s new $24.5-million Saguaro steam 
plant at Red Rock, between Phoenix and Tucson, shows advanced stage of 
construction work. One 100,000-kw unit already is on the line and a second 
unit of similar size is being completed. The plant is situated at the southern 
end of the system’s distribution lines and ties into Bureau of Reclamation lines 
to equalize the distribution load from Hoover and Davis Dams on the Colorado 
River, and the company’s generating facilities at Phoenix. 
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2 Dams on American River—Folsom 


Construction work on two federal projects near Sacramento, Calif., is enter 
ing the homestretch. Folsom Dam (above), a $30-million Army Corps of Engi- 
neers project on the American River, is 85% complete. Work has started on 
tailrace channel. The project’s $5.7-million, 162,000-kw power plant is seen 
in early construction stage at lower left. Nimbus Dam (below), seven miles 
downstream, is practically finished. The $6-million structure will serve as 
afterbay dam for Folsom. Two openings at left will permit this year’s salmon 
to swim upstream to spawn. Next year a fish hatchery will be complete, 
permitting artificial spawning of salmon, and openings will be closed. 
plant is at left. 


Power 


and Nimbus—Are Nearly Completed 


POWER BRIEFS 


@® Connecticut Light & Power Co 
plans to open its new 75,000-kw 
Montville plant installation on Sept. 
17 as part of the nationwide celebra- 
tion of Light’s Diamond Jubilee. 

@® Tacoma (Wash.) City Council has 
authorized construction of a 275-ft 
high diversion dam on the south fork 
of the Snohomish River to increase 
power output of its Cushman plant. 
To finance the project, the council 
also approved plans to issue $22.5 
million in bonds. 

@® Canadian government has granted 
Northwest Power Industries, Ltd, a 
priority permit assuring the firm first 
consideration for its plans for a $270- 
million hydro power development 
along the British Columbia-Yukon 
border in the Atlin Lake area. 

@ Pennsylvania Electric Co has 
placed in commercial operation the 
second of two 137,500-kw units at the 
$40-million Shawville station of the 
West Branch of the Susquehanna 
River near Clearfield, Pa. 

@ Federal Power Commission has 
granted Chelan County (Wash.) PUD 
a 36-month preliminary permit for a 
proposed hydroelectric project on the 
Columbia River. The power plant 
will contain nine 65,000-kw generating 
units initially. Provision will be made 
for installation of five additional 
units at a later date. 

@ First unit of Pennsylvania Power 
& Light Co’s new Martins Creek 
plant has been placed in operation. 
The new 132,500-kw_ turbogenerator 
is the largest in the PP&L system. 


AEC to Build Reactor 
for Irradiation Testing 


Atomic Energy Commission will 
build a $2.8-million irradiation testing 
reactor at its Oak Ridge (Tenn.) Lab- 
oratory. It will be used primarily for 
research and development on fuels, 
materials and components suitable for 
use in power and other reactors. 

The reactor will be of the hetero- 
geneous type and will use enriched 
uranium as fuel. It will use ordinary 
water as a moderator and coolant. 
Power level will be 5 Mw of heat. 

AEC expects the new reactor will 
be ready tor operation “in less than 
three years.” 





Fish-vs-Power Conflict Aired 


Northwest Governors’ subcommittee reports fisheries’ prob- 
lem is most serious obstacle blocking new hydro projects 


Actual building of 36 proposed 
hydroelectric projects in the Pacific 
Northwest is being delayed by vari- 
ous obstacles and the “most compre- 
hensive of these is the problem of 
fisheries,” engineering subcommittee 
of Pacific Northwest Governors’ Com- 
mittee reported at a meeting in 
Portland, Ore., last month. 

Earlier in the meeting Columbia 
River basin fisheries interests were 
invited by the Governors’ Committee 
to participate in studies by the en- 
gineering subcommittee in the fish-vs- 
power conflict. 


Sept. 8 Meeting Planned . . . Repre- 
sentatives of the fisheries groups at 
the Portland conference complained 
that basin resource development pro- 
grams were not taking sufficient steps 
to protect the salmon which spawn 
in the basin headwaters. They agreed 
to meet with the engineering subcom- 
mittee on the problem and selected a 
nine-member group to attend a Sept. 8 
conference. 

In its analysis of the fisheries situa- 
tion the engineering subcommittee 
declared: 

@Some degree of fish-vs-power 
conflict exists in the course of plan- 
ning and developing “substantially all 
major hydro projects” but it is not 
foreseen that this can be avoided by 
selecting projects other than the 36 
proposed in the committee’s second 
report. 

@ Fisheries’ conflicts may impede 
construction of dams which would 
produce 4 million kw or about half 
the capacity needed by 1969 and that 
to avoid serious restriction of power 
supply all fisheries and non-fisheries 
problems at some projects must be 
resolved by early 1955. 

® Both the “adequate preservation 
of fishery values and the production 
of necessary and required hydro 
power can be had simultaneously.” 

In evaluating project requirements 
to meet minimum loads, the report 
concludes that unless fishery and other 
problems are resolved there will be a 
shortage of 900,000 kw in the fall- 
winter months of 1960-61, that by 
1963 fishery issues must be settled 
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for projects with 3,850,000 kw and 
other problems must be solved for 
projects with 3,850,000 kw. 

The governors’ engineering sub- 
committee, headed by W. Jack Mos- 
ley, estimated that minimum supply 
needs in the next 
Northwest call for 11.6 million kw 
of new capacity by 1969. Projects 
under construction will provide for 
3.9 million kw and the 36 hydro 
projects proposed by agencies and 
utilities could produce 8 million kw 
by 1969. In stressing that these 
were minimum requirements, Mosley 
pointed out that the subcommitte had 
projected’ load growth for the next 
15 years on the premise of a 6.62% 


15 years in the 


whereas load has in- 
a year from 1920 to 


annual gain 
creased 7.39% 
1953 and has increased an average ot 
9.26% during each of the last five 
years, 


CBIAC Meeting . . . Columbia Basin 
Interagency Committee, from which 
the governor’s group is an offspring, 
held a in Portland on 
Aug. 18. The committee met to re- 
view 


also meeting 
a new charter proposal which 
broaden CBIAC membership 
to include voting privileges for the 
governors of the states. The charter 
would also extend the group’s interest 


would 


into the field of resource management, 
particularly water resources which the 
organization's planning work on dams 
and irrigation work has affected. 

In addition to planning activities, 
CBIAC would concern itself with co- 
ordinating project construction, oper- 
ation, and maintenance. 

CBIAC will hold its next 
Oct. 20 at Missoula, Mont. 


meeting 


Speed Work on Dalles Dam Powerhouse 


Work on the powerhouse at The Dalles Dam on the Columbia River is being 
pushed to regain a schedule after a setback last May when a concrete batching 
plant collapsed. Time lost is expected to be recouped by mid-October, accord- 
ing to Superintendent J. D. Heckart. Completion of this phase of work is set 


for September, 1955. 


Intake gate slots and turbine draft can be seen in the 


above view of the powerhouse substructure. 


Initial installation at the $350-million multipurpose project of the Army 
Corps of Engineers is slated to be 14 generators rated at 76,000 kw each. A 


total of 22 is contemplated. 
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Relocation Study 


Bureau of Roads asks utili- 
ties to furnish data on cost of 
moving facilities 


Questionnaires are going out to all 
types of utilities so Bureau of Public 
Roads can get an idea of how much it 
costs to relocate their facilities be- 
cause of highway improvement. 

Section 11 of the $1-billion federal- 
aid Highway Act of 1954 directs the 
Secretary of Commerce to study re- 
location problems. to be 
transmitted next year to Congress, 
presumably for later use in consider- 
ing bills to provide federal reimburse- 
ment of relocation costs. Such 
legislation has been offered regularly 
in the last few years. 


Data is 


One-Page Questionnaire . . . The one- 
page questionnaire now making the 
rounds was drawn up by the bureau, 


Hebe 


then submitted at an Aug. 20 meeting 
to representatives of 25 public utilities 
for review and comment. Answers 
will provide the government with its 
first complete set of figures on utilities 
relocation costs. 

The government estimates it spent 
somewhere in the neighborhood of 
$500,000 last year for relocation of 
utility facilities. It is now in the 
process of gathering its own expendi- 
ture figures for this purpose over the 
last five years, and it hopes to receive 
from the individual states their esti- 
mates of similar expenditures for the 
last year. But in neither case is there 
a reliable set of figures in existence. 

Congress has told the bureau to 
submit a report by February 1955, 
so the bureau has asked, informally, 
that questionnaires be completed and 
returned in October, 1954. 


Fact-Finding Study .. . After the 
meeting to discuss the form of the 
questionnaires, Commissioner of Pub- 


MEETINGS CALENDAR 


INTERNATIONAL ELECTROTECHNICAL COM. 
MISSION 

50th Seevareery Meeting, University of 

Pennsyivania, Philadeiphia, Sept. 1-16. 


AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS 
Fall Meeting, Schroeder Hotel, Milwau- 
kee, Sept. 8-10; Annual Meeting, Stat- 
ler Hotel, New York, Nov. 28-Dec. 3. 


me MUNICIPAL UTILITIES ASSOCIA- 


Fall Conference, Petoskey, Mich., Sept. 
8-10. 


ROCKY MOUNTAIN ELECTRICAL LEAGUE 


Annual Fall Convention, Stanley Hotel, 
Estes Park, Colo., Sept. 12-15. 


ILLUMINATING ENGINEERING SOCIETY 
National Technical Conference, Chal 
fonte-Haddon Hall, Atlantic City, N. J., 
Sept. 13-17; Pacific Northwest Region 
Conference, Harrison Hot Surings, Brit- 
ish Columbia, Canada, April 25-36. 1955. 


INSTRUMENT SOCIETY OF AMERICA 


lst international instrument Congress- 
Exposition, Philadeiphia, Sept. 13-24. 


PENNSYLVANIA ELECTRIC ASSOCIATION 
47th Annual Meeting and Business Con- 
ference, William Penn Hotel, Pittsburgh, 
Sept. 14-15; Fall Meeting, Systems Op 
eration Committee, Alexander Hotei, 
Hagerstown, Md., Oct. 7-8; Fall Meet- 
ing, Relay Committee, Hotel Alexander, 
Hagerstown, Md., Oct. 14-15; Fall Meet. 
ing, Electrical Equipment Committee, 
Hotel Robert Treat, Newark, N. J., 
Oct. 19-20. 


PUBLIC UTILITIES ASSOCIATION OF 
VIRGINIAS 
36th Annual Meeting, The Greenbrier, 


White Suiphur Springs, W. Va., Sept. 
16-18 


EDISON ELECTRIC INSTITUTE 
Commercial Section Committee Meet- 
ings: Commercial Electrical Space Heat- 
ing and Air-Conditioning, Commercial 
Lighting, Commercial Cooking. All to be 
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held at EE! Headquarters, New York, 
Sept. 2-3; Street Lighting Committee, 
Haddon Hall, Atlantic City, Sept. 15; 
industrial Power and Heating Section 
Committee Meetings: General Power 
and Heating, Competitive Service, and 
industrial Sales Methods and Develop- 
ment. All to be held at EE! Headquar- 
ters, New York, Sept. 16-17; Farm Sec- 
tion Committee Meetings: Agricultural 
Development, Farm Sales romotion, 
Farm Utilization, Rural Youth. All to be 
held at Roosevelt Hotel, New York, 
Sept. 16-17; Dealer Co-ordination Com- 
mittee Meeting, EE! Headquarters, New 
York, Sept. 16-17; Accident Prevention 
Committee, Benjamin Franklin Hotel, 
Philadeiphia, Sept. 20-21; Residential 
Promotional Committee Meeting, EE! 
Headquarters, New York, Sept. 27-28; 
industrial Relations Committee, Round 
Table Conference, Paimer House, Chi- 
cago, Sept. 27-29; Meter and Service 
Committee, Leland Hotel. Springfield, 
itl., Sept. 27-29; EE!-AGA Tax Commit- 
tec, Brown Palace Hotel. Denver, Colo., 
Sept. 29-Oct. 1; Prime Movers Commit- 
tee, De Witt Clinton Hotel, Albany, 
N. Y., Oct. 4-5; Area Development 
Workshop, Hotel Statler, Cleveland, 
Ohio, Oct. 7-8; Transmission and Dis- 
tribution Committee, Sir Francis Drake 
Hotel San Francisco, Calif.. Oct. 7-8; 
Electrical Equipment Committee, Hotel 
Statler, Hartford, Conn., Oct. 11-12; 
Commercial Division General Committee 
Meeting, EE! Headquarters, New York, 
Oct. 15; Industrial Relations Committee, 
in conjunction with North Central Elec. 
trical Association, Minneapolis, Minn., 
Nov 18-19; Prime Movers Committee, 
Astor Hotel, New York. Nov. 29-30; 
Sales Conference, Edgewater Beach Ho- 
tel, Chicago, March 28-31, 1955; Annual 
Convention. Statler-Biltmore Hotels, 
Los Angeles, June 13-16, 1955. 


MISSOURI VALLEY ELECTRIC ASSOCIATION 
Accounting Conference, Jefferson Hotel, 
St. Louis, Mo., Sept. 23-24; Sales and 
Rural Conference, President Hotel, 
Kansas City, Mo., Oct. 6-8; Industrial 
anc Commercia! Sales Conference, 
President Hotel, Kansas City, Mo., Feb. 
3.4 1955; Engineering Conference, 
President Hotel. Kansas City, Mo., 
March 23-25, 1955. 


lic Roads Francis V. Du Pont made 
it clear the study is aimed at fact 
gathering only, and not with settling 
policy questions. Congress has not 
yet indicated its desires on reimburse- 
ment of utilities relocation costs. 

The questionnaire’s 13 major ques- 
tions ask for pertinent data on the 
nature of the utility replying, the 
highway projects involved, cost of 
relocation, costs reimbursed by state 
or other political subdivisions, and 
nature of rights-of-way involved. 

Influential in drawing up the final 
form of the questionnaire were the 
following representatives at the Aug. 
20 conference: Rural Electrification 
Administration, Edison Electric In- 
stitute, National Rural Electric 
Cooperative Association, American 
Public Power Association, Tennessee 
Valley Public Power Association, 
National Association of Railroad & 
Utilities Commissioners, Connecticut 
Light & Power Co, and Sam Houston 
Electric Cooperative. 


SOUTHEASTERN ELECTRIC EXCHANGE 
Engineering and Operation § Section, 
Thomas Jefferson Hotel, Birmingham, 
Ala., Sept. 23-24; Accounting Section, 
Roanoke Hotel, Roanoke, Va., Oct. 21- 
22; General Sales Conference, Roose- 
veit Hotel, New Orleans, La., Oct. 28- 
30; Accident Prevention Committee, 
Heidelber Hotel, Baton Rouge, La., 
Nov. 11-12; Annual Meeting. Boca-Ra- 
ton Hotel and Club, Boca Raton, Fia., 
March 21-23, 1955; Engineering and 
Operation Section, Roosevelt Hotel, New 
Orleans, La., April 7-8, 1955. 


ATOMIC INDUSTRIAL FORUM, INC. 
Meeting on “What the New (Atomic) 
Law eans’’, Hotel Plaza, New York, 
Sept. 27-28; Meeting in conjunction 
with New England Council, Statler 
Hotel, Boston, Oct. 20. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS 

Committee on Petroleum, Conference on 
Electrical Applications in Petroleum In- 
dustry, Mayo Hotel, Tulsa, Okla., Sept. 
27-29; Middle Eastern District Meeting, 
Abraham Lincoin Hotel, Reading, Pa., 
Oct. 5-7; Fall General Meeting, orrl- 
son Hotel, Chicago, Oct. 11-15; Winter 
General Meeting, Hote! Statler, New 
York, Jan. 31-Feb. 4, 1955. 


INSTITUTE OF RADIO ENGINEERS 


Professional Group on Industrial Elec- 
tronics and Pittsburgh Section of IRE, 
Symposium, Mellon Institute, Pitts- 
burgh, Pa., Sept. 29-30. 


INTERNATIONAL ASSOCIATION OF ELECTRI- 
CAL LEAGUES 

19th Annual Conference, Bellievue-Strat- 

ford Hotel, Philadelphia, Sept. 29-Oct. 2. 


NATIONAL ELECTRONICS CONFERENCE 


10th Annual Conference, Hotel 
man, Chicago, Oct. 4-6. 


NATIONAL ASSOCIATION OF ELECTRICAL 
DISTRIBUTORS 


Pacific Zone Convention, Mark Hop- 
kins Hotel, San Francisco, Oct. 4-7. 


(Continued on page 148) 
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STATISTICS 


Billions of Kwhr People on the Move— 
In One State; Out Another 


From time to time the Census Bu- 
reau analyses the shifts in population 
from state to state and in and out of 
the country. This “migratory” analysis 
is by far the most effective factor in- 
fluencing individual state populations 
—over and above the birth and death 
rates in each. More than that, it indi- 
cates just where new population cen- 
ters are rising and what the trends 
are in relation to agricultural and in- 
dustrial areas. 

In war-time, for example, there is 
always an increased migration from 
farming areas to industrial ones. The 

Output Week Ended Aug 28—9,227,000,000 Kwhr Kevsen: war sus the sadet tesnet Men 
tration of this, and with its end, there 
has already been a slackening in this 


Total New Mid. Cent. West South- South Rocky movement. 
US Eng. Atlan. Ind. Cent. east Cent. Mount 

Aug. 28 +8.0 0. 

Aug. 21 +9.2 

Aug. 14 +5.7 


Per Cent Change From Previous Year 


4 . +73 +20.3 +422.2 0.3 +2. | _ ; 
sw 107 +113 4204 +245 +18 4 Climate Appeal ... A less grim 
4 


+4 
0. 420 +5. +174 +145 +47 phenomenon in population growth by 
Seasonally Adjusted Indext 176.4 Week Ago 176.4 Year Ago 163 states is that due to the appeal of cli- 


taal ; mate making some of them increas- 
Electric Power Statistics ne "Eee — ingly attractive from standpoints of 


health, retirement, and recreation. A 
Peak Loadt (Million Kw) nv Scale 78.0 73.8 73.0 


Coney Uitte tad... Ye 9531 ° 9381 85°06 few have seen particularly rapid 
Production (Billion Kwhr)............ 38.90 37.43 36.98 growth in the past few years, and with 


9.59 10.35 9.10 the exception of Florida, all are in the 
Fuel Consumption a 27.08 27.08 southwest: Cal., Ariz., and Nev. 
Coal (Million Tons). . . 9.29 8.67 9.07 Five out of the 44 states that gained 


Oil (Million Barrels)... 4.29 4.25 6.11 in p lation between 1950 and 1953 
Gos (Billion Cu Ft)... . Lae: GR ORT Leaner Setar ror cera 


Sales (Billion Kwhr).......ccccecccce 32.57. 31.59 31.77 including the District of Columbia, 


Residential 9.32 9.31 8.37 gained over half their increases as a 
ae Redtehiat. ae he a * an result of net total in-migration (which 
Other ia 2.36 2.23 2.14 also includes movements of armed 
ag Py Class A & B Companies iia oii ~~ forces personnel). In the 5 states that 
Estimated Dec. ‘54 Peak ¢(Million Kw) 88.1 88.4 918 lost population, the net total of resi- 
Kwhr per Residential Customer dents leaving the state exceeded the 
(12 Month Average) 2,441 2,427 2,256 natural increase. These include Maine, 


Revenue per Kwhr Residential Servic : a 
(12 Month uctnael er 2 2.72¢ 2. 76¢ New Hampshire, Iowa, West Virginia 
and Arkansas. 


sar he , 7\¢ 
Canadian Production (Billion Kwhr).... 5.67 5.93 5.26 


Business Statistics Declining Rural Areas . . . Although 
FRB Industrial Production |Indext July ‘tF" only those five declined in total popu- 
Gross National Product Annual Rate lation, there were 29 states, including 
(> BUNOA) 4... 5c) eta 2nd Qtr. 356.0 > Distric : ig "re Ta- 
iar 2 tadeaes Praicaaan tad |” Thaw 114.9 the District of Columbia, where migra 
ENR Construction Cost indext i. 0 le 135.0 tion out of the state exceeded migra- 
ae Commnaee st Price rg do weeig aa 115.1 é tion into the state. The majority of 
nsulation Materials Sales Indext June 124 sien sie: indies ; ey 7 

NEMA Electric Appliance Sales Indext.. June 102 these (17) were states that were pre 


NEMA Household Refrig. Sales Indext.. June 82 dominantly rural in population make- 
Metal Prices (Aug. 25) 


up. Five others had only slightly less 
CE GUS Wis W560. «Wid. ob + $.29% P = ; rie entigaanen- ars 
tee oe ee, 14% than 50% of their total population 


Zinc, prime Western E. St. Louis, Ib. . . JW rural. The remaining states although 
Tin, Straits, qual. N. Y. Ib. . 93%, 


Foe ‘ not following this rural-out-migration 
Aluminum, ingot, base price........ 21% Y/ 4 , 

Nickel, base price. ae 60 pattern had relatively smaller net total 
Steel, billets, Pitts., ton. 64.00 64.00 out-migrations. 

teel ; i . . ‘ . 

Steel, scrap, Ne. | heavy, Pitts., ton... 29.00 28.00 44.00 States with a net in-migration were 
those in which more than half the 
population was living in urban areas. 


*Preliminary **Revised {Class 1 Systems +1947-49=100 1t11949=-100 
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FINANCIAL 


Finance Groups Differ on Stock Sales 


Whether or not to sell electric util- 
ity stocks in the present high market 
is Controversial according to at least 
two financial houses. Goodbody & Co 
believes that the stocks should not be 
sold if they were purchased for in- 
come and long term growth. Joseph- 
thal & Co, on the other hand, be- 
lieves the electric utility stocks are 
“overpriced and should be sold.” 

In its Research Bulletin dated Aug. 
19, 1954, Goodbody recommends 
that electric utility stocks “should be 
retained” if held for income purposes 
even though the market is high. This 
particularly applies if stocks were pur- 
chased at a low level. 

Goodbody points out that if its 
customers “sold they would have to 
pay 25% of their profits” as capital 
gains “and put the balance of the 
proceeds in something else. We have 
found it more and more difficult to 
find utility stocks that we could recom- 
mend for purchase.” 


Utility Stocks Dip Less . . . If they sell 
and “wait for a break in the utility 
market,’ Goodbody said, they will 
lose income. “Utility stocks generally 
decline less and at a slower pace than 
industrials in a market decline. 

“It is quite possible that utility 
stocks might sell 10% or even 20% 
lower in the next 18 months if the 
market were to decline 
It is also quite possible that 
them may sell 10% lower 
they sell 10% higher. But 
utility stocks on the theory 
that one can replace them cheaper 
involves a loss of income and loss of 
a lower cost figure.” 


general 
sharply 
many ol 
before 
selling 


Another reason for retaining elec- 
tric utility stocks, the company said, 
“is that the growth of the industry 
is so consistent that even though 
many utility stocks now seem high 
priced, the development of higher 
earnings Over a period of time should 
justify present prices and considerably 
more eventually. True some _ utility 
companies had to grow in earnings 
for five or six years after 1946 to 
justify the 1946 highs in their stocks 
and this could occur again.” 

“But if utility stocks do sell lower 
in the next year or two, as they might, 
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they would be more attractive for 
yield purposes and most institutional 
buyers and many individuals might be 
better off to average down . . . rather 
than to sell now, pay 25% taxes and 
hope to get in again at lower levels.” 


Opposing Theory . . . Josephthal & 
Co, however, has reached the oppo- 
site conclusion. In its special bulletin 
dated Aug. 12, 1954, it said: “By any 
standard, utility stocks are too high 
and .. . entail market risks that are 
not justified by either present or pros- 
pective earnings and dividends or by 
possible further appreciation possi- 
bilities.” 

The company bases this on its find- 
ings that electric utility stock prices 
are “higher in relation to dividends 
and earnings than at almost any time 
in the past nine years.” 

“At the present time,” Josephthal 
said, “Moody’s weighted average of 
24 electric utility stocks is selling 16.5 
times earnings and affords a return 
of only 4.55%. Since the end of last 
year the market value of these stocks 


has risen 17.4% while dividends and 
earnings have increased only 1.9% 
and 1.8%, respectively. Compared 
with June of last year when the 
market reached its low, prices have 
advanced 34% while dividends and 
earnings have increased only 6.5% 
and 1.4% respectively. 

“In January, 1946, the yield on 
Moody’s weighted utility average was 
as low as 3.84% and the price was 
20.8 times earnings, but at that time 
both dividends and earnings reflected 
the heavy burden of 1945 
profits taxes and were obviously 
headed for substantial increases. In 
fact, dividends in 1946 increased 8% 
while earnings were 27% larger than 
those reported for 1945. But even 
with these sharp increases, which cer- 
tainly are not in prospect at the pres- 
ent time, the market could not main- 
tain such high levels and in the fall 
of 1946 precipitously started a 29% 
decline.” 

The report concludes with a state- 
ment that “utilities are overpriced and 
should be sold.” 


excess 


Hits Georgia Power Refinancing 


Georgia Power Co’s plan to reissue 


its $6 preferred stock at a lower 
dividend rate has run into some heavy 
weather. Walter B. McDonald, mem- 
ber of the Public Service Commission 
of Georgia, has issued warnings to the 
company that the exchange plan was 
moving ahead too fast. When the 
plan came up for public hearing last 
week there were indications that the 
commission would not consider it in 
the best public interest. 

At issue was a proposal presented 
to the commission on Aug. 3 by the 
utility to refinance the company’s 
433,869 shares of $6 preferred stock 
outstanding by issuing an equal num- 
ber of shares bearing a lower interest 
rate (EW, Aug. 16, p 63). Last issue 
of the company’s preferred stock, 
sold in 1953, now pays a dividend of 
$4.92. Rate on the new preferred 
stock may be somewhere between 
$4.50 and $4.70, deperding on market 
conditions. 


Actually, Commissioner McDonald 
has no quarrel with the attempt to 
bring dividend rates into line with 
current market values. 

Root of the trouble, according to 
McDonald, is the cost of conversion. 
The company plans on borrowing up 
to $3.5 million to refinance the stock 
and amortize that amount over an 
eight-year period. Any benefits to 
power users as a result of the re- 
financing program would be deferred 
until the loan is paid off. 

In a letter to Georgia Power's Pres 
Harllee Branch, McDonald said that 
such a proposal “does not appear in 
the best public interest and it is sub- 
ject to serious question.” McDonald 
added: “The ostensible purpose, 
namely the reduction of cost of capi- 
tal, is of course, laudable, but the 
necessity for the expansion and ex- 
travagant plan of conversion which 
you propose must be fully supported 
and justified.” 
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The commissioner told Electrical 
World that the company’s plan to 
have a syndicate handle the transac- 
tion was unnecessary. He said that in 
accordance with the company’s char- 
ter, the conversion could be affected 
by merely giving notice to the $6 pre- 
ferred holders that the board deems 
it necessary to convert the stock to a 
preferred stock bearing a lower divi- 
dend rate and asking that they for- 
ward their shares to a named registrar 
such as the Trust Company of Georgia 
or the First National of Atlanta. This 
would necessitate only the payment of 
a very small handling charge to the 
bank. 

McDonald added that the company 
has already admitted that the vast 
majority of the $6-preferred holders 
would willingly turn in their shares 
for the new issue, thus avoiding the 
$3.5 million “incurred expenses.” 

McDonald’s letter to Branch was 
an almost unprecedented move. It 
came just as the company was mar- 
shalling its big guns for the public 
hearing set for this week. The com- 
missioner asked the full PSC to ap- 
prove his warning letter to the power 
company but got turned down. The 
commission agreed with McDonald’s 
views in essence but felt that the word- 
ing was too strong to be an official 
expression. Thus, McDonald sent the 
letter over his own signature. 

Branch declined to go into details 
in his response to McDonald. He held 
simply that the reissue plan was in the 
best interests of the company’s half 
million customers as well as that of 
the investors. 


FINANCIAL BRIEFS 


Detroit Edison Co has inaugurated an 
employee stock purchase plan pro- 
viding for deductions of up to 10% 
of base wage for purchasing stock on 
open market. 


Kansas Gas & Electric Co has in- 
creased its annual common stock divi- 
dend from $2 to $2.40 . Florida 
Public Utilities Co has been granted 
state permission to float a $500,000, 
30-year bond issue at 3.75% interest. 


Ohio Power Co has applied for Se- 
curities & Exchange Commission ap- 
proval to acquire the Bluffton, Ohio, 
electric system (EW, Aug. 23, p 89). 
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Today in Utility Finance 
YIELDS (%) 


Preferred Stocks Common Stocks 


2nd 3rd Ist 


2nd 3rd 


5 08 
5.08 


END OF QTR 

2nd 1954 5.45 
Ist 1954 5.42 
4th 1953 3.1: 3.3 7 32 4.6: i 5.57 5.51 
3rd 1953 3.3 3.33 3.5 35 5 4.83 5.36 5.57 6.01 


Data: Reis & Chandler, 


EARNINGS 


Company 


Earnings Per 
Common Share 
1954 1953 


Pert 


od Net Income 
Months Ended 


1954 1953 


Alabama Power $13,061,626 $12,432,102 

Arkansas- Missouri 
solidated 

Arkansas Power & Light 

Central Illinois Light 

Central Vermont Public 
consolidated 

Georgia Power 


July 

Power, con- 
June 
July 


July 


875,399 
,480 , 569 
3,473 ,832 


6,002 ,498 
3,419,320 24(a) 
Service, 
July 
July 


,227 


13! 1,006 , 899 
5, 504 


12, 189,081 


O5(b) 


Houston Lighting & Power 

Idaho Power 

Michigan Gas & Electric 

New Jersey Power & Light 1 

Ohio Edison and subsidiary ! 
1 
1 


, 539.913 
,602 ,176 
416,760 
June 1,699,842 
July 19,740,081 


July 
June 
June 


9,909 , 526 7 91 (e) 
4,201,491 3.4: 3.17 
302,188 80 
: 1,217 ,862 
18 ,087 ,528 2.93(f) 
July 5,998 377 6,053 ,375 1. 86(@) 
4 July 2,575,820 2,295,136 


Notes—(a) Based on 1,000,000 shares in 1954 and 900,000 shares in 1953; (b) Based on 867,141 shares in 
1954 and 771,037 shares in 1953; (c) Based on shares outstanding at close of respective periods; (f) Based 
on 5,806,136 shares in 1954 and 5,278,306 shares in 1953; and (g) Based on 2,653,140 shares in 1954 and 1953 


FINANCING 


Company and Description 


97(f) 


Oklahoma Gas & Electric 1 95g) 


Pennsylvania Power 


Amount of 
Offering 
(000) 


26-SEPT. 1 


Offering Yield to 
Price Public 
WEEK OF AUG 

170,000 sh $2,006 


SCHEDULED FOR SEPTEMBER 
Bonds and Debentures 
Los Angeles, Calif., Department of Water and Power 
tric revenues due 1955-84 
Montana-Dakota Utilities 


Common Stock 
California Electric Power $11.80 


OCTOBER 


elec- 

$19,500 
Ist mtg due 1979 5,000 
Montana-Dakota Utilities—-Ist mtg due 1975 7,000 
Dayton Power & Light—Ist mtg due 1984 15,000 
Northern States Power (Minn.)-——Ist mtg due 1984 20,000 
Vineland, N. J.—-electric plant due 1955-74 3,500 
Columbus & Southern Ohio Electric—Ist mtg 10,000 
Public Service Co of Colorado—-lst mtg due 1984 20,000 
Indiana & Michigan Electric-—ist mtg due 1084 16,500 
Wisconsin Power & Light-—Ist mtg 18,000 
Sierra Pacific Power—Ist mtg Ono 
Texas Power & Light—Ilst mtg 1984 20 000 
Louisiana Power & Light—Ilst mtg 1984 17,000 
Savannah Electric & Power— lst mtg 5,000 
Savannah Electric & Power—-debs 3,000 
Cleveland, Ghio—electric revenues 5,000 
Western Massachusetts Electric 5, 000 


Preferred Stock 

Oklahoma Gas & Electric——75,000 sh $100 par 

Illinois Power—180,000 sh $50 par 

Tampa Electric--50,000 sh $100 par 

Indiana & Michigan Electric 40,000 sh $100 par 

Savannah Electric & Power—-30,000 sh $100 par 

Georgia Power— 433,869 sh no par (to be offered in exchange 
for outstanding $6 pfd on a share-for-share basis 
in cash and accrued dividends) 


twtoter 


PDMS DPUSTO®W 


> tpt 


7. 500 
000 
5.000 
oon 
t,000 


plus $5 


Common Stock 

Illinois Power—-200,000 sh 

Columbus & Southern Ohio Electrie—-200,000 sh 

New England Electric System—910,833 sh $1 par to be 
offered commonholders on a 1-for-10 basis, record Sept. 29 

fan Diego Gas & Electric—-800,000 sh $10 par (to be offered 
commonholders on about 1-for-4 basis, record of Sept. 14 

Sierra Pacific Power—34,807 sh (to be offered common 
holders, record about Oct. 6 to expire Oct. 22 

ISSUES RECENTLY POSTPONED 

Bonds 

Gulf States Utilities—-Ist mtg due 1984 

Consolidated Edison Co of N Ist mtg due 1984 


Preferred Stock 
California Electric Power 
Gulf States Utilities 


$24 000 
0 000 


105,000 sh $50 par « " 
160,000 sh $100 par 16,000 


Notes-——(a) Merrill Lynch, Pierce, Fenner & Beane group, underwriters; (b 


First Boston— Merri 
(ec) Dillon Read & Co, Inc, group, underwriters; (f 


Lyneh; 


Pemporarily postponed 


1954 





WASHINGTON COMMENT 


JESSE MOCK 


Preference clauses written into the new atomic energy 
law promise to be as much a center of conflict as those 
found in water power legislation. 

Public power, labor and some farm groups backing 
preference are still not certain that the provisions will give 
public power and rural electric co- 
operatives the advantages they are 
seeking. 

Sharp differences over these 
clauses were largely responsible for 
Senate rejection of the first conference report on the legis- 
lation. Public power advocates, who wrote the preference 
provisions, threatened to scuttle the whole bill or delay 
adjournment of Congress unless the preference admend- 
ments: remained in. 

Thus, the public power lawmakers will be out to pro- 
tect these provisions which they consider their major ac- 
complishment during the past session of Congress. And 
the lobbying groups will be back of them as the law is 
translated into Atomic Energy Commission regulations and 
later administered. 


Preference issue 
stirred up anew 
by atomic law 


Private Power Defers Comment . . . Private power spokes- 
men have had little to say on the preference provisions 
thus far, but will present their views at rule-making hear- 
ings to be conducted by AEC. Since electric companies 
have a larger stake in development of economic nuclear 
power than will the public groups, they will want the rules 
drawn to minimize disagreement over the preference 
clause. 

Skeptical observers pooh-pooh the whole preference 
fight over the new law. They argue that these clauses are 
mere rules for slicing a pie which does not exist. The 
energy spent in making the preference fight, the skeptics 
say, would be better used to develop economical nuclear 
power—the pie the public power advocates are so eager 
to slice. 

First of the preference provisions, found in Section 44 
of the new act, relates to the disposal of surplus electric 
power from AEC experimental or production facilities. 
The second, found in Section 183 C, relates to the issuafice 
of licenses for commercial power plants. The remainder 
of this column deals with the first preference provision, 
leaving the matter of preference in the 
licenses for discussion in a later issue. 

Section 44 of the act spells out criteria for disposing of 
heat and electrical energy from AEC production or ex- 
perimental facilities. It provides that energy other than 
electric power “may be used by AEC, or transferred to 
other government agencies, or sold to publicly, coopera- 
tively, or privately owned utilities or users at reasonable 
and nondiscriminatory prices.” 

Different rules are drawn up for disposal of surplus 
electric energy. Rates are subject to regulation by the 
agency—state or federal—having jurisdiction. The prefer- 
ence is contained in this sentence: “In contracting for the 
disposal of such energy, the commission shall give prefer- 
ence and priority to public bodies and cooperatives or to 
privately owned utilities providing electric utility services 
to high cost areas not being served by public bodies or 
cooperatives.” 


issuance of 


72 


No Preference in Sale of Steam . . . Applying this section 
to the utlity-size, pressurized water reactor (PWR) which 
Westinghouse and Duquesne are to build near Pittsburgh, 
we get the following results: AEC is sponsoring the PWR 
project on the experimental basis and putting up most of 
the money for it. However, its contract with Duquesne 
calls for sale of steam—not electrical energy. Thus the 
preference does not apply. 

Suppose, now, that AEC was to sell electric power from 
the Duquesne plant and there were preference customers 
in the area. Under the law, they would get first call on it. 

There is one other factor in the AEC-Westinghouse- 
Duquesne project: The contract is already signed and the 
new law makes no provision for negating existing con- 
tracts. 

Now let’s apply Section 44 to another possible situa- 
tion. Suppose AEC adopts General Electric Co’s plan for 
generating around 500,000 kw of electric energy from the 
Hanford, Wash., plant. 

If AEC finances the whole project, including the elec- 
trical generating facilities, it would appear that public 
bodies and cooperatives would have first call on ail power 
in excess of AEC and other federal needs. On the other 
hand, if private interests bought only the heat or steam 
from the Hanford plant, the power would be transmitted 
and sold in accordance with regular private utility prac- 
tices. 

One effect of this preference provision, then, may be 
to bring in more private capital on experimental projects 
in order to protect the power marketing patterns estab- 
lished in the project areas. 


TECHNICAL NOTES 


ARCHER E. KNOWLTON 


Power transfer ability of a 138-kv line with 75% indictive 
compensation is approximately equal to that of a 220-kv 
line without compensation, similarly for 220 and 345 kv. 


Transformers fabricated in Austria, Belgium, France, Ger- 
many, and Italy during World War II were wound prac- 
tically exclusively with aluminum conductors. 


System losses for a given load decrease as the square of 
voltage increases. Therefore for efficiency keep the volt- 
age as high as is feasible. 


Cooling towers involve inherent dispersal of equipment 
relative to the power plant and may, unless care is ex- 
ercised in design and layout, incur increased plant labor 
costs. 


Phosphate glass will fluoresce after exposure to nuclear 
radiation. The material, therefore, has value for detect- 
ing degree of personal exposure. 


Higher specific speed of hydro turbines may reduce gen- 


erator costs but may also require a lower setting and thus 
incur offsetting costs. 


Pyrites appear to be the main source of formation of de- 
posits on heat-absorbing surfaces of boilers. 
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Long Island Lighting Co Substations Get Beauty Treatment 


WILLIAM McCONNACHIE, Ass’t Electrical Planning Engineer, Long Island Lighting Co, 
Mineola, L. |. 


Attractive landscaping is now an integral part of substation design at Long 
Island Lighting Co. Substations are built to harmonize so well with surround- 
ings that they help beautify them. The company willingly accepts the cost as 
the price of locating substations near load centers to achieve economical dis- 
tribution. Specifications set by the Municipal Relations, Operating, and Engi- 
neering Departments include: 

1. Location and size of the site. 

2. Selection of open or enclosed high-voltage switching structure. 

3. Provision for sound barriers where need can be anticipated. 

4. Extent of underground distribution and transmission cables. 

5. Type of landscaping and fences. Use of existing trees is a major factor. 
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Continued from preceding page 


Substation sites 
like this... 


Landscaping is planned by a committee of three, an architect, nursery- 
man, and the design engineer. Approved preliminary plan (left) and 
elevation drawings of the substation (in this case Smithtown) are 


checked against field conditions at and near the site. 


Photographs 


(above) are taken of the site to guide preparation of a detailed land- 
scaping plan and perspective drawings. 


TREATMENT OF SMITHTOWN SUBSTATION (above) SHOWS HOW LONG 


[he species and initial size of shrubs and trees used 
are selected for hardiness and ease of maintenance as well 
as appearance. Many varieties are used, but the majority 
are evergreens because they provide year-round screening. 
These include black and white pines, Japanese boxleat, 
American holly, inkberry, spruce, hemlock, yew, and bar- 
berry. Flowering varieties include dogwood, mountain 
laurel, Azalea, and roses. Decidious trees include pin 
oaks, Russian olive, red maple, and ginko. Wherever possi- 


FLEXIBLE PROGRAM meets most substation patterns and locations 
hy 7 ‘ = a 
eS 


ble existing trees are retained and others, along with shrubs, 
are added so as to blend into an attractive setting. 

Ground covers such as pachysandra, myrtle, laurel, and 
honeysuckle are used as well as grass. Split rail or stock- 
ade fences supplement the planting which is generally in 
the area outside the chain link fence surrounding the 
substation equipment. 

Preliminary to planting the soil is fertilized, and if 
necessary top soil is added. A water supply is provided so 
that the plantings can be watered as needed. 

Initial cost varies with the size of the substation, its 
structures, and the site location. The actual cost for land- 
scaping 12 typical distribution substations in 1950-53 was 
$32,500, an average of $2,700 per station. Costs ranged 
from $1,100 for a 1,500-kva, 23-4-kv single-circuit sub- 
station to about $5,000 for a 20,00-kva, 66-13-4-kv in- 
stallation. This represents an average of 1.9% of total 
station cost, ranging from .7% for 20,000 kva to 5.3% 
for 1,500 kva 
kva of initially installed capacity averaged 
This will be reduced to 38¢ per kva when these sta- 
reach their maximum capacity. The range will 
then be 16 to 98¢ per kva. Average cost per lineal land- 
scaped foot measured at the fence line was $15. Costs 
ranged from $8.66 to $29.81 per ft. Average cost per 100 
sq ft of area enclosed by the fence was $50.50, ranging 
from $32 for 20,000 kva to $197 for a 1,500-kva unit. 

Regular maintenance is a must to make the landscap- 
ing program effective. With proper care the shrubs, trees, 
To this end the 


substation section was expanded by five two-man crews 


Cost per 
O0e. 


tions 


and lawns become even more attractive. 





... are landscaped 
like this 


Landscaping is added to the perspective drawings (left) according to 
detailed plan shown below. When the plan has been approved, the 
site is planted in keeping with it. Final accomplishment is recorded 
by photographs (above) and colored slides which with the initial 
pictures, drawings, and cost estimates complete the project record 
for the company files. 


ISLAND LIGHTING BEAUTIFIES SURROUNDINGS AT REASONABLE COST 


trained by a professional gardener and nursery man. In 
addition to maintaining the new substations, these men 
also work to improve the appearance of older substations. 

Annual cost of maintaining the 12 typical substations 
is about $11,500 annually. Of this total $900 is for trans- 
portation of labor and for tools. Another $900 goes for 
plant food, sprays, and weed killer. The remainder, 
$9,700, takes care of labor, an estimated 3,215 manhours, 
and overhead. Average annual cost is approximately $960, 
the range from $540 to $2,075 per station. 

Average maintenance cost per lineal landscaped foot 
measured at the fence line was $5.27. And the average 
cost per 100 sq ft of enclosed area was $17.76. Records of 
these costs are kept for each substation. 

This policy of station beautification marks a distinct 
change from substation design practice prior to 1946. 
Then appearance posed no special problems. Many sta- 
tions were located in industrial or business areas. Those 
near residential areas were enclosed in attractive brick 
buildings. Older cement-block buildings were painted with 
a gray-green waterproof paint. Grounds surrounding them 
were planted with grass and a few shrubs. Maintenance was 
a part-time activity of a few crews which devoted most of 
their time to “important” work. 

By 1947 the postwar building boom was in full swing. 
Approximately 30,000 homes a year have been connected 
since that time. Many new substations have been neces- 
sary to provide proper service. Because these new resi- 
dential areas are so widespread, some substations must be 
located in them. 

This created a public relations problem. The company 
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could not install substations which were eyesores or 
unacceptable to the people living in these communities 
when modern factories and commercial buildings, with 
pleasing architectural lines, were being erected on well 
kept and artistically landscaped grounds. Long Island 
Lighting executives felt that the company had to set a 
high standard in erecting facilities as well as in providing 
service. They felt the company should lead rather than 
follow a trend. With this in mind substation beautification 
was adopted as a “Service to the Community.” 


LANDSCAPING PLAN for Smithtown substation shows what to plant 


Planting Schedule 
j Description Height 
| Pinus Strobus (White Pine) iz 
Pinus Strobus Pyramidal (Narrow 
| Grower White Pine) 12" 
| Ooks 
| Hickory 
| Cherry 
4 Aspen 


Remorks 
Final Hgt. 50’ 


| Final Mgt, 25° 
Existing 





Overhead Services 


Underground Service. ‘Aerial Secondary Cable 


~-Kiser Cobles 
Feeder ‘A> 445 


Network 
l Uh it S\ 
1 


! 
Feeder’g’-> 4S 


-Underground Secondary 


Tie Cables 


Overhead, 


_-- Underground ~__ Services | 
' 


Services 


Aerial Secondary 
Coble 
Riser Cables 


Feeder oe 
A & 


~- Bank Spacing -- -- 


letwork Units 
a i , UG. Sec.Tie Cables 


-Riser Cables 


-Riser Cobles 


Aerial Secondary 
Cable ~ 


Overhead Services 


FIG 1A—INITIAL NETWORK can be two units in vaults, joined by 
underground tie and feeding aerial cable mains to overhead services 


Network 


F. C. VAN WORMER 
N. M. NEAGLE, General Electric Co, 


Schenectady, N. Y. 


Secondary networks with units in 
underground’ vaults and uerial-cable 
secondaries along the street can solve 
the distribution problems in 
business districts. 
section of small 


small 
For the downtown 
and medium-sized 


\ 
r--~-Underground Service 
' 


Overhead 
Services 


with Vaults, 


cities and for the outlying shopping 
centers around metropolitan areas 
such combined light-and-power net- 
works minimize the congestion of con- 
ventional overhead service. Moreover, 
this system facilitates conversion to 
underground network if future growth 
demands removal of poles and wires. 

Traditionally, these small business 


Table |—Aerial Cable Characteristics, 3-Phase Secondary 


Circuit Rating 
Amp Kva 


Circuit 


Cond Size Impedance 


No. 4/0 245 92 7.65% 


350 MCM 333 125 5.42% 


500 MCM 408 153 4.48% 


3-1/c-600-v, heavy Neoprene jacket 
Max conductor temp 75C 
Max ambient temp 40C 


Ultimate 


Special Copperweld Strength 


Messenger Ib 


No. 1/0 Equiv 
Type K 

No. 4/0 Equiv 
Type G 

250 MCM Equiv 
Type EK 


14,490 
15,640 


17,840 


Impedance on 500-kva base, 216 v, 100-ft lengths 


76 


Aerial Secondary 
/ Coble 


) 
Underground --», 
Services 


FIG 1B—NETWORK EXPANSION is by duplicating initial pair at an- 
other location up to 800 ft. Aerial cable mains tie the network pairs 


Aerial Cable 


areas generally are supplied from 4-kv 
overhead radial feeders with separate 
power and lighting transformers, sec- 
ondaries, and services. Many build- 
ings require both power and lighting 
services. Over the years, increasing 
load has required more and larger 
transformers at closer spacing. Pole 
congestion and the maze of overhead 


WOU ERMN HATHA HOHE 


Table II—Underground Cable Charac- 


Number of 


1 


Circuit Rating 
Amp Kve 


282 106 
450 168 
384 144 
468 175 


Cond Size 


No. 4/0 
Twin-4/0.. 
350 MCM..... 
500 MCM... 


1/ce—heavy Neoprene jacket 
Max conductortemp 75C 
Max earth ambient 20C 
Load factor 50% 
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Voltage Drop,% per 100 Ft. 
bo] 
iv % Open Wire-8 in. Spacing 
7 | { i 


Aerial Cable 
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2 | i 
10090 80 70 60 50 40 30 20 
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FIG 2—VOLTAGE DROP of aerial cable secondaries is 
less than open wire and little affected by load pf 


Kvo Loading 
3p “Loads 


PPPPP!PPPPP 
ae ed 


500 kva Unit... 7 


2-350 MCM UG Tie Cables—~ —— x 
to Same Arrangement 
on Opposite Side of Street 


U.G. Sec 
--Tie Cable 


7a X --Aerial Secondary Cable 
Transtormer \. | 

20;-—+—-++—NV 3% Voltoge Drop with Aerial Cable 

aston = } lg + 

3% Voltage Drop with.#P™ 

4/0 Open Wire Secondary 


No 100-ft Sections Each Side of Riser 


FIG 3—NETWORK LOAD CAPABILITY is limited by voltage drop for more than 
three 100-ft sections. But these give good balance, overload transformers but slightly 


Serves Medium Load Densities 


wires not only impede pole replace- 
ment and maintenance but promote 
municipal demands for underground 
distribution. 


Study Determines Solution . . . Long- 
range forecasts in many cases do not 
justify conversion to a completely un- 
derground secondary network capable 


of serving the high load densities of 
metropolitan areas. Continuing the 
existing system promises only more 
congestion. 

One solution of the distribution 
problems in such areas is a secondary 
network with units in underground 
vaults and aerial cable secondaries on 
poles along both sides of the street. 


Some of the highlights of this sys- 
tem are:— 

1. Vaults are located directly in 
front of the largest loads with under- 
ground cable, ties between vaults on 
opposite sides; of the street. 

2. Short underground services from 
the vault to neagby loads and riser 
cables feeding aerial secondary cables 


teristics—3-Phase Secondary 


Equally Loaded Circuits 


Table {il—Riser Cable Characteristics, 3-Phase Secondary 


Cables per 
Conduit 


Circuit Rating 
Amp Kva 


Circuit 


Cond Size Impedance 


2 3 


Circuit Rating 
Amp _ Kva 


272 102 
435 163 
369 138 
447 167 


No. 4/0 
Twin-4/0 
350 McM 
350 McM. 


203 
340 
274 


716 8.08% 
3.92%, 
6.02%, 
5.12% 


Circuit 
Impedance 
7.97% 
3.88%, 
5.86% 
4.95% 


Circuit Rating 
Amp _ Kva 


262 98 
420 157 
355 133 
426 160 


103 


1/c-600-v, heavy Neoprene jacket 
Max conductor temp 75C 


Impedance on 500-kva base, 216 v, 100-ft Mon ambient sis temp 40C 


lengths 


Reactance increased 20% for random lay in 
fiber duct 


Impedance on 500-kva base, 216 v, 100-ft lengths Reactance increased 20% for random 
lay in fiber conduit Reactance increased 50% for random lay in iron conduit Riser cable 
assumed 25% in iron conduit, 75% in fiber 
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for the other loads still remaining. 

3. 500-kva network units and 350- 
MCM secondary cables produce a sys- 
tem capable of handling 25 to 50 kva 
of load per 100 ft on each side of the 
street. 

4. If the need for a fully under- 
ground secondary network system de- 
velops, network voltage has been es- 
tablished, and the already installed 
underground equipment can be fully 
utilized. 


Network Combines Overhead and 
Underground . . . The combination of 
overhead and underground cable sec- 
ondaries with network units in vaults 
will satisfy the demand for improved 
appearance in many cases. Three- 
phase aerial cable secondary mains on 
each side of the street replace the 
separate light and power wires. A few 
large transformers in vaults eliminate 
many pole-mounted lighting trans- 
formers and power banks to improve 
greatly the appearance of the over- 
head system. Further improvement in 
appearance and reliability may be at- 
tained by using aerial cable for the 
primary feeders. 

Choice of 500-kva network units in 
the vaults and 350-MCM cable for 
secondaries makes a system suitable to 
serve 25 to 50 kva per 100 ft on each 
side of the street. This is the load den- 
sity range which is troublesome for 
an entirely overhead system. Typical 
arrangement is shown in Fig. 1A. 

Vaults on opposite sides of the street 
should be tied together with under- 
ground cables. The network protec- 
tors then function to permit each unit 
to back up the other in emergency. 

Secondary network operation re- 
quires an excess of transformer ca- 
pacity with respect to the network 
load. This is necessary so that the loss 
of transformer capacity because of a 
fault on or maintenance of a primary 
feeder sufficient 
carry the total load. 

At least two primary feeders, each 


leaves capacity to 


supplying one network transformer 
and protector unit, are required to 
start a secondary network system. 
Normal loading of the transformers 
should not exceed 50 to 75% of 
rating. 

This initial step may be spread over 
a period of time. First, a 500-kva 
transformer could be installed in a 
vault to replace existing overhead 
transformers. Next, the second trans- 
former could be similarly installed. 
The initial network is completed by 
adding two network protectors and a 
cable tie between the two vaults. 


Aerial Cable Reduces Voltage Drop 
. » « Cable is desirable for the sec- 
ondary because the close spacing be- 
tween phases gives reduced reactance 
and better voltage regulation. The 
voltage drop at 80 to 90% power fac- 
tor, as shown in Fig 2, does not differ 
greatly from the maximum drop pos- 
sible for each of the cable sizes cov- 
ered. Very little error is introduced if 
the effect of power factor is neglected 
and the maximum drop corresponding 
to percent impedance of the cable is 
used in all voltage calculations. This 
simplification is slightly on the safe 
side in voltage regulation studies in- 
volving loads which usually have 
power factors in the 80 to 90% 
range. 

The voltage drop resulting from 
use of 4/0 open wire on secondary 
racks also is shown in Fig 2. Com- 
parison of the curve for 4/0 cable with 
that for 4/0 open wire shows the 
greatly reduced voltage drop resulting 
from the close spacing of aerial cable. 


Table I lists circuit ratings and imped- 


ances for the common sizes of aerial 
secondary cables. 

Messengers for aerial cables are 
usually selected on the basis of not 
exceeding 30% ultimate strength at 
60F unloaded or 50% ultimate under 
design load conditions. With network 
secondaries it is usual practice to 
use a neutral having at least 50% 


Table IV—Network Loading Capabilities 


4 Unit Network 


Bank 


Spacing No of 100-ft Sections 
Ft Beyond Risers 


800 
600 
400 


Expanded Network 


Loading 
Kva per 100 ft 


Loading 
Kva per 100 ft 


29.0 
39.5 
54.5 


25.5 
34.0 
50.0 
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conductivity of the phase conductor. 
This may be provided by paralleling 
the messenger with other neutrals if 
available on the poie line or by the 
use of special Copperweld messengers 
having higher conductivity. These 
special messengers may be used with- 
out resorting to excessive sags for 
spans on the order of 100 ft as shown 
in Table I despite their reduced break- 
ing strength. 


Cable and Transformer Size Easily 
Coordinated . . . With uniform load 
distribution, the underground tie of 
Fig 1A must be able to carry at least 
250 kva when one feeder is out of 
service. Table II shows that two sets 
of 350-MCM secondaries will do this. 
It is desirable to make the tie under- 
ground. It will usually be fairly short, 
and the extra expense may be justified 
by the resulting stiffer secondary, less 
congested riser poles, and improved 
appearance. 

Connections between the network 
unit and aerial cable secondary are 
made with cables in conduit up the 
riser pole. The run from the vault to 
the pole and the first 10 ft up the pole 
are usually in galvanized steel conduit 
for maximum physical protection. The 
remainder is usually in fiber or Tran- 
site conduit to keep grounds from the 
working area. 

Table III lists circuit rating and per- 
cent impedance for several sizes of 
secondary riser cables. Although part 
of the cable is in underground conduit 
and part in exposed conduit up the 
pole, the ratings are based on exposed 
conduit. This is somewhat conserva- 
tive because some heat is dissipated 
to earth by conduction down the gal- 
vanized steel conduit. There may also 
be some ventilation by natural draft 
from the vault through and out the 
top of the riser conduit, provided both 
ends are left open. Secondary neu- 
trals, at least 4/0, should be installed 
in the same conduit with the phase 
conductors. 

Riser cables must be capable of car- 
rving 250 kva less the amount of load 
fed directly from the vault. Table III 
indicates that two sets of 350-MCM 
risers will satisfy this condition. 

The overhead secondary will have 
to carry a little less than 125 kva. A 
350-MCM aerial cable will do this; so 
the same size cable may be used for 
all parts of the network with 500-kva 
transformer units. It is an advantage 
to use just one size of cable if pos- 
sible. 
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FIG 4—VOLTAGE DROP sets load limit for 
network pairs 800 ft apart as in Fig 1B 


500-Kva Units and 350-MCM Cables 
Suffice . . . Fig 3 illustrates the load- 
ing capabilities of 350-MCM second- 
aries and 500-kva network units. A 
50-ft riser length, 100-ft sections be- 
tween poles, and 100-ft underground 
secondary tie cables were assumed. In 
addition to the thermal limits of the 
secondary cables the following limits 
are also imposed: 

1. Secondary voltage drop of 3% 
with both feeders in service. 

2. With one feeder out of service 
the load on the remaining bank is not 
to exceed 500 kva. 

With aerial cable secondary extend- 
ed four or five sections on each side 
of the riser pole, the load per pole is 
limited by voltage drop. With three 
sections of secondary on each side of 
the riser pole, slightly overloading the 
transformer when one feeder is out 
permits the load to reach the thermal 
limit of the underground secondary 
tie cables without exceeding any of 
the other limitations. Load on the 
aerial cable can thus reach 31 kva 
per 100-ft section. Fig 3 also shows 
how 4/0 open-wire secondaries seri- 
ously restrict loading because of volt- 
age drop. 

The 500-kva network transformer 
unit and 350-MCM secondaries coor- 
dinate very well for three or four sec- 
tions of overhead secondary extended 
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FIG 5—CUTTING SPACING to 600 ft shifts 


limitation to transformer loading 


on each side of the riser pole and are 
capable of handling loads in the order 
of 25 to 50 kva per 100 ft on each 
side of the street. 


500-Kva Unit Is Preferred . . . Stand- 
ard sizes of network transformers are 
300, 500, 750, and 1000 kva. These 
are used with 1,200, 1,600, 2,500, 
and 3,000-amp network protectors. 
The 500-kva transformer and 1,600- 
amp protector comprise the majority 
of units in service today. 
sons are: 

1. The 500-kva unit has proved to 
be a flexible and economical building 
block for commercial areas. 


Three rea- 


It is not 
too large a size to lose during an out- 
age and not big enough to require 
excessive secondary cable to carry 
power to the load. 

2. Network equipment follows the 
usual economic trend in that the 
larger the size, the lower the cost per 
kva. The largest reduction in dollars 
per kva is made in going from the 
300-kva to the 500-kva size. 

3. Space requirement for the 500- 
kva unit is practically the same as for 
the 300-kva unit. 


Expansion Is Orderly . . . Once the 
secondary network is started with 500- 
kva network units and 350-MCM sec- 
ondaries, it may be expanded by add- 
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Tie Cables 


No. of |OO-ff Sections Beyond Risers 


FIG 6—TRANSFORMER LOAD can be 120% 
at 400-ft spacing without overloading cable 


ing two more network units and 
connecting the two sets together as 
shown in Fig 1B. Spacing between 
units along the street is influenced by 
the locations of large blocks of load 
and the size of the load per section 
to be served. 

The effect of bank spacing on the 
loading capabilities of the network is 
shown in Figs 4, 5, and 6 for 800, 
600, and 400-ft separations. These 
are useful guides in planning a sec- 
ondary network system. They show 
the limitations to be considered and 
how the relative importance of each 
changes with respect to unit spacing 
and the number of sections of aerial 
They also show that the 
network system is feasible in the load- 
ing range of 25 to 50 kva per 100 
ft on each side of the street which is 
being served. 

For loading higher than about 50 
kva per 100 ft, the units would tend 
to be spaced closer than 400 ft along 
the As this condition is ap- 
proached, more and more of the load 
is fed directly from vaults; and fewer 
services are taken from overhead sec- 
ondary. At this point the useful range 
of the semi-underground secondary 
network is exceeded, and the load 
density is such that an entirely under- 
ground secondary network should be 
considered. 


secondary. 


street. 
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DISTRIBUTION RECORD MAP SECTION shows circuits, service drops, and the 25-kva distribution transformer serving the residential area 


Meter Book Gives Transformer Load 


Meter book readings today provide 
loading data for 15,000 overhead 
single-phase transformers on Boston 
Edison’s distribution system. Clerks 
collate monthly readings with map 
records to compute the peak load on 
each transformer. Resulting data fa- 
cilitate engineering for connecting new 
loads or relieving overloads and so 
save many man hours of field time. 
First step in setting up the new method 
was to determine the factors required 
to translate into kilowatts of 
demand. These factors were attained 
by comparing actual tests of trans- 
formers with meter book readings. 

Next step was to determine the 
mechanics of setting up and maintain- 
ing these data, making maximum use 
of existing records. Upwards of 15,- 
000 overhead and 2,000 underground 
single-phase transformers, as well as 
about 2,200 overhead and 750 under- 
ground 3-phase transformers 
volved. It was decided to check 
initially the 15,000 overhead trans- 
formers by meter book readings and to 
continue existing load testing on under- 
ground and 3-phase overhead units. 


usage 


are in- 


Record Maps Are Key . . . Records 
Division maintains a complete file of 
24 x 30-in. secondary sheets showing 
street lines, buildings, services, poles, 
wires, transformer locations, cable 
routes, and other These 


data. are 


L. J. WEED, Head of Distribution Division, 
Engineering and Construction Department, 
Boston Edison Co 


drawn to scale, each sheet represent- 
ing a numbered square on a key map, 
for ready reference. A clerk familiar 
with meter book readings is furnished 
with all secondary sheets for the par- 
ticular area to be studied. On these 
the clerk enters meter book readings 
for the various customers supplied by 
any specific transformer. 

Pertinent data are then transferred 
to a load summary sheet where the 
total kwhr and total number of cus- 
tomers are entered. Total kwhr con- 
sumed by the customers served by 
this transformer is multiplied by a 
diversity factor determined by the 
number of customers. In this case 
total usage of the 54 “B” and “C” 
rate customers in the month of Jan- 
uary was 5,350 kwhr. Diversity fac- 
tor of 0.85 reduces this consumption 
to a calculated 4,550 kwhr. 

Extensive testing over a period of 
years has established a monthly figure 
of 200 kwhr per kva of transformer 
peak load. In Table 1 the 4,550 cal- 
culated kwhr divided by 200 gives a 
demand of 22.7 kva, which is 91% 
of transformer rating. While 200 
kwhr per kva does not cover all classes 
of customers, it has been found rep- 
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resentative and simple to apply gen- 
erally. Special classifications of loads 
are met in ways described later. It 
has not been found necessary to have 
a separate diversity factor for each 
type of customer. 

The company’s “B” and “C” rates 
represent residential or apartment 
house customers, and its “A” and “H” 
rates are commercial or industrial. 
Many of the “A” and “H” customers 
have demand meters on their services. 
For others a multiplying factor is 
used, depending on the type of cus- 
tomer. Again, the kwhr are totaled, 
divided by 200, and the result is kva 
demand on the transformer. 


Demands of Single Customers . . . For 
a transformer supplying a single cus- 
tomer the following guide is used: 


Kwhr Reading Kva Demand 
0— 200 1 
200— 390 4 
400— 690 5 
700—1200 6 

Over 1200 Divide by 200 


If 2, 3 or 4 customers are supplied 
from one transformer, the practice is: - 


0— 400 
400— 690 
700— 990 
1000— 1400 7 
Over 1400 Divide by 200 


Divide by 200 
5 kva 
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Special customers like schools, hos- 
pitals, churches, convention halls, etc., 
require particular attention. A grade 
school closes in the early afternoon; 
if its demand is larger than the resi- 
dential on the same transformer, the 
school load plus 25% of residential 
load is taken as the estimated trans- 
former load. If residential exceeds 
school load, the total residential plus 
25% of the school load is taken. But 
many special customers today require 
separate transformer installations. 


When Relief Is Required . . . After all 
load data have been totaled on the 
summary sheet, percent loading on 
the transformer is calculated. If this 
percentage is over 120 the sheet is 
returned to the Engineering and Con- 
struction Department for relief. If 
loading is less than 120% this latest 
load information is noted on the trans- 
former record card. 

February meter book readings are 
used for routine testing to reflect Jan- 
uary usage, which is a typical month 
on the Boston Edison system. This 
eliminates abnormal Christmas light- 
ing. In case certain transformers may 
be heavily burdened in summer months 
because of air-conditioning, meter 
book readings for July or August are 
used. Load studies may thus be made 
throughout the year without waiting 
for a particular season to obtain test 
data. 


Keeping Data as Load Is Added .. . 
Besides obtaining load data on dis- 


Table |—Distribution Transformer Load Summary 


Single-Phase Transformer 
Street Easton 
(1) Total of all “B” and “C” Rate Kvhrs 5,350 


Kva Size 25 


* Number of “B" and “C” Rate Customers 54 Multiply (1) by .85 


(2) Total of all “A” and “H” Rate Kwhra___ 
(3) Total Kwhrs for Transformer 
Total Kwhrs (3) divided by 200 = 22.7 
Total of all Demands on Tally = - 
Total Load on Transformer 
Per cent of Kva Size 


Kva 
Kva 
91 & 


* Diversity Factor 
From 

« 11 “ 

- 26 - 

. 51 * 100 

°. Ye 

* 181 * 200 
Over 200 


Signature___ 


Pole No. 245/5 
City or Town 


Maltiply (2) by .75 = 1. 


Kva Demand 3 


“B" and “C” Rate Customers—Multiply by 


= 


= 


tribution transformers, this method 
facilitates following the effect of add- 
ing load. This is done with the “Dis- 
tribution Transformer Load Check” 
(Table I]). Estimated demand of new 
load is added to the estimated trans- 
former load from the IBM card in- 
creased by the following percentages 
to bring it up to date: 
5% if checked within 6 months 
10% if checked between 6 and 
months 
15% if checked between 
months 
20% if checked between 
months 
If latest figure is over 24 months old, 
a new load check is made. 
Electric range load is included using 
the following demand estimates: 


Kva 
Ranges range Ranges 
l 3 8 
10 
15 
20 
a 25 
6 7 100 


12 


i2 and 18 


18 and 24 


Kva 
range 
1.0 
0.95 
0.90 
0.85 
0.80 
0.75 


If the new total load does not ex- 
ceed 120% on overhead transformers 
and voltage drop calculations prove 
acceptable, it is accepted without 
transformer change. If the load ex- 
ceeds 120%, a larger transformer is 
installed, or secondary mains are split. 

This method is also useful for spe- 
cial studies of transformer loading. 
Peak load data can be computed 
without waiting for a test during the 


M.H. No. TOB NAME or TITLE 


Brighton ADDRESS. 


TRANSFORMER TO BE USED 
16/1 


Kwhr 
= 4,550 


Pole No 
Street. 


Location 


= 4,550 


Probable Per Cent Load on Transformer 


Estimated (Sales Dept) Demand of New or Added Load 
2. Estimated Up-to-date Transformer Load 
Estimated Probable Load on Transformer 


And meter book read- 
ings on the secondary sheets provide 
a measure of the load which may be 
transferred to another transformer or 
to another circuit when relief is 


peak period. 


re- 
quired. 


Supplants Costly Testing . . . Study of 
three years’ operation of the former 
load testing program disclosed that 
5,000 overhead single-phase 
transformers were tested per year. 
This required about 5,400 man-hours 
of labor, about one-third at overtime 
Two clerks can now compute 
the load on about 5,000 transformers 
a year with a total saving of $9,000. 
This also made available 5,400 man- 
hours of skilled labor for other types 
of overhead construction. 

Testing practice had already 
changed from spot testing with clamp- 
type ammeters to recording ammeter 
tests. The latter proved successful but 
placed considerable burden on field 
forces despite ability to install and 
remove test equipment during regular 
working hours. It also required con- 
siderable engineering time to super- 
vise the schedule and to translate field 
data into a form suitable for trans- 
former record cards. 

The new method has been in opera- 
tion about two years. Eventually it 
will permit checking all overhead 
single-phase transformers at least 
every two years. There appears to be 
no reason why it cannot be extended 
to certain 3-phase overhead transform- 
ers and underground transformers. 


about 


rates 


Table !|—Distribution Transformer Load Check 


John Smith 
ST. CITY or TOWN i 
Kva 15 Ph. 1g O.H. Yes U.G. No 
M.H. No. 

City or Town 

7Kva 
21. Kva 
28 Kva 


186 % 


Investigator check action taken 
Transformer Capacity Adequate No 


1.00 
0.95 
0.90 
0.85 
0.80 
0.75 


0.70 


Signature 


Transformer O.K. No 


Signature____. 


a ee 


ELECTRICAL WORLD ©@ September 6, 1954 


Referred to Distribution Division Yes 


Date 1-12-54 


Investigator 


Engineer check action recommended 
Install Transformer Capacity Yer 
Make Secondary Changes Yea 


* Date 
Engineer 
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FIG 1—SPECIFIC VOLUME of water (left) is shown as a function of temperature at various 


pressures (data from 


“Thermodynamic Properties of Steam,” by Keenan and Keyes) 


FIG 2—PHILO PLANT side elevation (immediately above) shows the new supercritical-pressure 
steam generator currently under erection for use on the American Gas & Electric Co system 


A.G. & E. System's Philo Plant unit, boosting efficiency through higher steam pressures and tem 


A supercritical-pressure steam generator, now being 
erected at the Ohio Power Co's Philo Station, will furnish 
three times the kilowatt generating capacity of the unit it 
replaces at a 40% reduction in fuel requirements per net 
kwhr. It is expected to be in operation on the American 
Gas & Electric Co’s system early in 1956. 

This new generator will use the same building, founda- 
tion, and much of the established steel work for the unit 
it will replace, which was one of the country’s first reheat 
units generating 40 Mw at a heat rate of 14,000 Btu per 
net kwhr. This generator is a “once-through,” “flash” type. 

The new unit will be the first steam generator in which 
the tonnage of alloy steel tubing will exceed the tonnage 
of carbon steel tubing. Its net heat rate is expected to be 
about 8,500 Btu per net kwhr, depending on the vacuum 
in the condenser. 


Why Supercritical Pressures? . . . The sponsors of this 
initial commercial installation at Philo proceded on the 
firm assumption that one important way of increasing the 
efficiency of power generation is through the use of in- 
creasingly higher steam pressures and temperatures. Ad- 
vances in pressure and temperature go hand in hand, and 
little can be gained by a big jump in pressure without a 
corresponding jump in temperature. 
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A design pressure of 2,700 psi is about the limit for 
either natural-circulation or forced-circulation boilers of 
the Steamotive or LaMont type. Both depend upon the 
circulation of an excess amount of water and the separa- 
tion of this water from the steam in a drum. This sepa- 
ration is possible because of the difference in the densities 
of water and steam, the difference decreasing progressively 
as the pressure is increased. 

At the critical pressure and temperature, steam and 
water each weigh about 20 Ib per cu ft, and it is no longer 
possible to effect separation. Consequently, a “once- 
through” type of steam generator must be used. 

The relationship of the change in specific volume of 
the fluid for various pressures and temperatures is illus- 
trated in Fig 1. A marked change can be seen in the 
specific volume of steam and water between a pressure of 
2,700 psi and the critical pressure of 3,205 psi. 

“Flash” boilers, in which the water flows through one 
or more tubes, receiving heat so that it comes out as 
superheated steam, have many desirable features. These 
are elimination of drums, considerable freedom in the 
shape and routing of tubes, and a very wide range of 
steam temperature made possible because there is no 
fixed point of demarcation between evaporating and super- 
heating sections. 
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Steam Production Triples Capacity, 


Cuts Heat Rate 40% 


¢— Enthalpy - Btu/ib 
2,000 7 


Absolute 
Pressure, 


600 800 1000 
Temperature -F 


1200 1400 1600 


FIG. 3—ENTHALPY of H.O is a function of temperature at various 
temperatures (data is from the Keenan and Keye’s opus cited) 


FIG 4—CROSS-SECTION (right) shows a typical Cyclone Furnace and 
primary furnace with fully-studded refractory covered tubes 


Primary 
Furnace 


Secondary 
Air 


peratures, requires only the same space as the 40-Mw reheat generator it will replace 


Philo Station Unit . .. In the new steam generator at 
Philo Station, the feedwater:will enter one of three Cy- 
clone Furnaces and flow through each of the three in 
series and through the primary furnace wall. It will then 
flow through the primary superheater section, the walls 
of the mixing chamber, and finally the secondary super- 
heater platens and convection zone (Fig 2). 

The two reheat sections will be in series alongside the 
primary superheater, covering approximately two-thirds 
of the width. The recirculated gas, taken from the en- 
trance of the air heater, will be re-introduced into the 
bottom of the mixing chamber just above the slag screen. 
Products of combustion will pass through the air heater 
to the stack. 


Decision to Build . . . The American Gas & Electric 
Co, Babcock & Wilcox Co, and the General Electric Co 
decided in May 1953 to build a commercial coal-fired 
supercritical-pressure unit to be installed at the Philo plant 
(EW, June 29, 1953, p 72). Because of the pioneering 
involved and the many untried features throughout the 
installation, it was decided to limit its size to as small a 
unit as possible, while still being commercially practical 
and making efficient use of the reheat cycle. The size of 
the unit, it was agreed, would be approximately 125 Mw. 
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Design pressure of 5,000 psi for the steam generating 
equipment and steam piping, and the temperature of 
1,150 F for the high-pressure steam were determined by 
the thickness limitations of conventional 
tubing. 

Although a single stage of reheat to 1,150 F was origi- 
nally contemplated, it was agreed to use a first reheat 
temperature of 1,050 F and to add’ a second stage of 
reheating to 1,000 F to obtain the equivalent heat rate. 
This decision was made because of the unknowns in- 
volved in the first reheat stage of the turbine. The feed- 
water temperature selected was 525 F. 


austenitic steel 


Special Requirements . . . The difference between super- 
critical and subcritical conditions is illustrated in Fig 3, 
which shows the heat content or enthalpy of water for 
various pressures and temperatures. 

On a 2,300-psi unit with 1,050 F steam temperature 
and 1,050 F reheat with 500 F feedwater temperature, 
20% of the heat absorbed is used for the sensible heating 
of the feedwater to saturation temperature, 32% 
latent heat to evaporate the water, 33% 
ing the steam, and 15% 


for the 
for superheat- 
for resuperheating the steam. 
When an enconomizer has not been installed and all sensi- 
ble heating and evaporation of water takes place in the 
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FIG 5—ACTUAL CIRCULATING FLOW is compared with the theo- 
retical density differential (Twin Branch and Alliance Research dato) 


furnace walls, the products of combustion give up heat 
from the adiabatic temperature down to a furnace exit 
gas temperature of 2,200 F. The superheater and re- 
heater further cool these gases from 2,200 to 800 F. 

In a cycle for 4,500 psi and 1,150 F steam temperature 
with two stages of reheat, one to 1,050 F and one to 
1,000 F with 525 F feedwater temperature, 19% of the 
heat absorbed is used for the sensible heating of the feed- 
water to the critical temperature of 705 F. There is no 
longer any latent heat for Then 60% of 
the heat absorption goes for superheating the steam and 
21% for the two stages of reheating. 


evaporation. 


Obtaining constant high steam temperatures over a 
wide range of load is no problem, since there is no fixed 
point of surface where superheating begins. It is only 
necessary to control the firing rate in relation to the feed- 
water flow rate to obtain the desired temperature. 

Keeping the tubes lining and cooling the combustion 
chamber at low enough temperature and stress level over 
the range of load becomes the paramount problem. These 
must “live” satisfactorily and give reliable trouble-free 
operation. Fluid in the tubes must be as low in tempera- 
ture as possible, and the film transfer rate between fluid 
and tubes as high as possible. 


Universal Pressure Design . . . The Cyclone Furnace in- 
sures complete combustion of fuel, whether coal, oil, or 
gas in about 1/20 of the furnace volume required for 
the complete combustion of pulverized coal. Because 
of the small amount of cooling required to line this 
small combustion space, the gas temperature leaving the 
furnace is higher than 3,200 F., 

Full stud covering on the primary furnace surfaces 
and recirculation of a relatively large quantity of cooled 
combustion products to cool rapidly the combustion gases 
immediately after passage through the slag discharge 
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{ eoneen Net Heat Rate- Btu per Kwhr 


2000 2,500 3000 3500 4,000 
Primary Steam Pressure 
at Turbine Throttie— psig 


4,500 


FIG 6—EFFECT is shown on net overall plant heat rate of increasing 
pressure for various temperatures with one or two reheating stages 


zone keep heat absorption rates reasonably low on the 
surface for superheating and reheating. Fig 4 is a cross- 
section through a Cyclone Furnace and primary furnace 
illustrating these zones. 

A most important key to the successful operation of 
the Philo equipment is water conditioning. Present indi- 
cations are that it will be possible to obtain satisfactory 
water conditions through the use of practical equipment 
and operating practices, although a high degree of super- 
vision will be necessary during operation. 

Factors in the unit’s development were: Heat distribu- 
tion; close tube thickness tolerances; sensitivity of response 
to changes in operating conditions; suitable support to 
take care of variations in tube temperatures; the many 
requirements of starting up and shutting down, including 
shock on hot headers and steam piping and the selection 
of satisfactory materials; and welding and other fabrica- 
tion techniques. 


Higher Operating Pressures . . . The 2,650-psi unit for 
the Twin Branch Plant of Indiana & Michigan Electric 
Co on the American Gas & Electric system went into 
operation in 1941 (EW, Oct. 18, 1941, p. 81). It is a pulver- 
ized-coal-fired unit for 75 Mw, delivering 550,000 Ib of 
steam per hr to the turbine throttle at 2,300 psi and 940 F, 
with one stage of reheating to 910 F. This boiler was 
the forerunner of the great many high-pressure reheat 
units operating on the single-boiler-per-turbine principle 
built since World War II. 

Experience was sufficient with outside downcomers and 
Cyclone Separators to go ahead at that time with natural 
circulation for an operating pressure of 2,500 psi. Ac- 
tually, the original circulation was reduced 10% by the 
installation of 16%2-in. diameter orifices in the two 28-in. 
diameter downcomer pipes. This permitted operation 

(Continued on page 172) 
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230-Kv Tower 
Line 1st in South 


Duke Power links Riverbend and Tiger 
Stations across 75 miles with steel-tower 
line costing $6 million. Line is first part 
of EHV “backbone” over 100-kv system 


M. R. KIMBRELL, Electrical Engineer, Duke Power Co, 
Charlotte, N. C, 


| Std 69 ; 
Increasing. 25 
' steps to 99 


230 KV SUSPENSION I!IOKV SUSPENSION 
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The South’s first steel-tower, 230-kv line, completed 
recently by the Duke Power Co, traverses 75 miles of 
rolling country between Riverbend Station near Charlotte, 
N. C., and Tiger Station at Duncan, S. C. This line with its 
terminal facilities at Tiger, its western end, cost $6-million 
and is an important part of Duke Power’s $250-million 
postwar program for serving the greatly increased power 
needs of the Piedmont area of the Carolinas. 

This new 230-kv line is the initial section of an extra 
high voltage “backbone” overlaying the older 100-kv sys- 
tem extending from Tiger to Riverbend and from River- 
bend to Eno Station near Durham, N. C., eastern end of 
the present system. 

With the insulation used and its low tower footing re- 
sistance, tripouts on the 230-kv line are not expected to 
exceed one every two years although the area averages 
55 storm days per year. Conductor protection and fast 
acting oil circuit breakers with carrier-current relaying 
assure a near trouble-proof line. 


Riverbend Generation . .. When Duke Power purchased a 
150-ft right-of-way between Riverbend and Spartanburg in 


1926, costs favored adding steam stations in the system's 
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Riverbend-Tiger 230-Kv Line Statistics 


General 
Voltage nominal 
Length—-miles 
Rating per circuit 
No. of circuits 
Structure 


Mya 


No 
400 
Light angle 28 
Heavy angle or dead end 13 
Configuration of tower shown by sketch 


Towers 
Suspension 


Conductors 
Weight per ft 
Diam. inches 
Span average—ft 

Tension max load 
8&-Ib wind @ OF 

Sag final @ 60F 

@, 120F 

Tension at 60F—b 

Min clearance to ground @ 120k 


Ice 


Yy-in 


ft 


Insulation 
Units 5%4 x 10 in. dises 15,000 Ib 
Suspension | string 
Strain Yokes 2 strings 
Cl Cond to tower 30 swing, 9 ft-0 in. 
corresponding 14-in. square rod gap 


Ground Wires 
Number 
Mat'l & size 
Angle of protection at tower—deg 

Mid. Span 
Average 


deg 
deg 


G.W. to conductor at mid 900-ft span at 60F 


Ground res ohms 
Ground Rods—at each footing 
1 to 3 as far as can be driven 


19 


| now + 
Steel 


230 ky 

74.96 (19.1-2C 4 
150 
” 


55.9-1C.) 


1 Future 


Wt 


10 ft lengths © 


79 


sala 


36,210 
44,581 


795,000 CM ACSR-26/7 


098 
108 
900 


, 000 


9 


25 
28 
4400 
35 


Kv —Flashover 
60 Cycle 1-44 x 40 
Dry Wet = Critical Negative 
965 705 1615 
1055 775 1785 


1750 


» 
4 


« in. HLS. St 

17 

il 

12 

31 ft 2 in. 

Final readings not in 
x in. 


Counterpoise, if needed, to bring tower footing 


ave. resistance to 


Arcing Horn at clamp 
at top of string 


Dampers 
Armor Rods 
Relaying 

Breaker interruption cps 


Reclosing time « 
Interrupting Capacity 


The 
two 


end 
1951 


utility decided 
150,000-kw_ steam 
Riverbend and 
build the 230-kv stee!-tower line from 


zones 
add 
units 


in 
to 
electric at to 
Riverbend to the Tiger steam station 
at Duncan, S. C. 

The at Riverbend 
will generate at 18 kv, each unit being 
connected directly to a 150,000-kva, 
18/230-Y-kv, 3-phase transformer. 
On the high-tension side, a 230-kv, 
3-cycle opening oil circuit breaker of 


two new units 
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20 ohms 


Yes 
No 


Believe unnecessary, but is being checked for vibration 


preformed 


Carrier, distance 
3 
20 


5 Million 


S-million-kva interrupting capacity 
connects the transformers to a 230-ky 
bus which is the present circuit to 
A 75,000-kva, 18/100-kv, 3- 
phase transformer is connected to each 
18-kv bus through an oil 
circuit breaker to the station’s 100-kv 
bus. 


Tiger. 


generator 


These two units boost the total con- 
tinuous generating capability of the 
Riverbend Plant to 665,000 kw, largest 
in the Duke Power system. 


September 6, 


Tiger Installations ... At Tiger, the 
other extremity of the 230-kv line, are 
150,000-kva, 3-phase, 230Y 
100Y-kv autotransformers, each with 
a tertiary of 40,000 kva at 44,000 v. 
The primary sides of the transformers 
are connected to the 230-kv bus by 
gang disconnecting switches operated 
electrically. 

Each transformer’s 100 and 44-kv 
windings are connected through oil 
circuit breakers to the station’s 100 
and 44-kv buses feeding lines radiat- 
ing therefrom. There are ten 100-kv 
and two 44-kv outgoing circuits. At 
present, the 230-kv circuit is con- 
nected directly to the main bus. 

Installation of a second 230-kv cir- 
cuit will necessitate oil circuit break- 
ers on the two outgoing circuits at the 
Riverbend Station and on the two in- 
coming circuits at Tiger Station and 
on the primary side of each trans- 
former. 


two 


Need for Second Circuit . . . The 
single 230-kv circuit, judging by pres- 
ent load trends, will have to be sup- 
plemented by a second circuit before 
the end of 1957. Accordingly, an 
evaluation of costs indicated that it 
would be more economical to build a 
double-circuit steel tower line with 
one circuit installed and provisions for 
a second circuit when needed. Esti- 
mated total costs per mile were $40,- 
000 for a single-circuit steel tower 
line and $60,000 for the double-cir- 
cuit tower line using 795-MCM 
ACSR. 
Conductors of 
with stranding of 


795-MCM ACSR 

26/7 instead of 
30/19 were chosen because they are 
8% cheaper and 11% lighter although 
amply strong. 


Conductor Loading . . . Maximum 
mechanical loading for this cable area, 
as set up by the National Electric 
Safety Code, is %4-in. ice, 4 psi wind, 
at 15 F, with a constant of 0.22 psi 
added to the resultant. But Duke 
Power's 50 years’ experience, together 
with the importance of the new 230- 
kv line, guided the utility in establish- 
ing a maximum loading of 2-in. ice, 
with 8-psi wind at 0 F. When the con- 
ductor has a of 10,000 |b 
under this maximum loading condi- 
tion, the average span of 900 ft will 
have a final tension of 4,400 Ib at 
60 F. This tension is low enough to 
eliminate conductor vibration except 
under extremely abnormal conditions. 
With 1%-in. radial thickness of ice at 


tension 
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Steam Stations 
e Hydro Stations 
» OO ky and over 


1 Principal Substations 
and Switching Stations 


TRANSMISSION SYSTEM of Duke Power Co, Charlotte, N. C., sup- 


line joining Riverbend Station with Tiger Station and the other 100-ky 
plies the Piedmont area of North and South Carolina, Map shows new 


and the larger lines in the utility's currently expanding power network 


32 F 


sion 


and no wind, there will be ten- 
of 16,200 lb, which is 5,760 Ib 
less than the elastic limit of the con- 
ductor. 

The 230-kv line, although often ex- 
posed to severe lightning, must deliver 
power continuously into the Green- 
ville area with a minimum of inter- 
ruptions. Type of soils traversed are 
approximately 70% sand, clay, and 
loam; 10% sand-clay with small par- 
ticles of mica; and 20% sand and clay 
with rock 2 to 15 ft below the surface. 
[he lightning level and the indicated 
high ground dictated the 
need of heavy line insulation. 


resistance 


Insulation . . . A study of insulation 
on 39 existing 230-kv lines showed 
that the number of 5%4 by 10-in.,’ or 
equivalent, insulators ranged between 
11 and 18, the exception being the 
Hoover Dam-Los Angeles lines which 
use 21. Data from this study are: 


Isokerauni« 
Level 
Number of 
Lines 

Units Used 
Max/ Min 
(5% x 10-in 
or 
equivalent) 
Average Units 


11 15/16 14 


17 12 18 18 
14 5 15.7 17 


18 


These data indicated that the use 
of 18 units would be required. Using 
the AIEE method of estimating tight- 
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ning performance of transmission 
lines (AIEE Paper 50-163), calcula- 
tions showed that with 18 insulators 
and a 20-ohm tower footing resist- 
ance, the line will have one-half out- 
age per year. 
Insulators are the ball and socket 
type, 10 by 5%4-in. spacing, 15,000- 
lb units. For suspensions there are 
single strings of 18 units, and strains 


are of double strings of 20 units each. 


Armor Rods and Arcing Horns... At 
each suspension, pre-formed armor 
rods protect the wire from flashover 
burns and minimize the effects of any 
vibration. A big arcing horn has been 
installed on the conductor clamp. 
Strain clamps are of the through 
type which eliminates cutting the con- 
ductor when compression fittings are 
being installed at strain points. 
Corona tests on the suspension as- 
sembly with the arcing horn showed 
a radio interference voltage of 125 wv 
for 140 kv to ground (240 kv _ be- 
tween phases). But with the big arc- 
ing horn this radio interference volt- 
age was reduced 55. The strain 
double-strings yoked without corona 
prevention had a radio interference 
voltage of 300 uv for the 140-kv to 
ground. These tests indicated the line 
wouldn't affect 


to 


radios, 
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Iwo ground wires of ™%-in., HS 
Tension 
under maximum loading will be 3,800 
lb, resulting in a 14-ft sag in a 900-ft 
1,970 lb tension at 60 F 
no wind. Mid-span clearance to con- 


ductor at 60 F 


galvanized steel were used. 


span, with 
is 31 ft 2 in., practi- 
cally eliminating any flashovers at the 
middle of spans. 

Towers . . . Tower outline was sug 
by Duke 
with 100-kv lines. 
middle-arm 


gested Power's experience 
Horizontal offset of 
dis 


conductor, vertical 


tance between crossarms, and hori 
zontal offset of ground wires are dou 
100-kv towers 
When the conductor is 30 deg from 
the the 


body of the tower is 9 ft and from its 


ble those on the older 


vertical, the clearance from 
supporting crossarms 7 ft 6 in. 

The average span is approximately 
80% of the length of the design span 
The design span is 1,100 ft for the su: 
pension towers under maximum load 
ing conditions with one wire broken 
with a 10,000 Ib. Strain 
designed for a span of 
1,500 ft with any three wires broken 
and at an angle of 15 deg for light 
strains. The same spans apply to heav- 
ier strains under the same conditions, 
except for angles up to 45 deg, and 
to deadends. 


tension of 


towers are 





Potential Gains in Income and Generation Due to Overloading 
(For Station with Eight Generators) 


Mox. Permitted Load 
of each Generator — 
% of Rating 


Stator Temperature 
Rise (Table II, 
Column | )— 
Degrees C 


sciatica 





Mox. Stator Temperature 
( Table IIT, Column 2)- 
Degrees C 


Potential Gain in $ 959,000 
Annual Net Income — 
(Table I, Column 5—- 


Table II, Column 8) 
$ Per Year 








$ 1,060,000 


increase in Generation 
(Table I, Column 4)- 
Millions of Kwhr 

Per Year 


Service Life of One 
Stator Winding 

(Table IT, Column 3)- 
Years Approx 


lt Could Pay to Overload Generators 


Technically feasible higher loads and temperatures involve the acceptance of 
more frequent replacements of stator windings with a consequent increase in 
annual costs. Income and kwhr gains favor a change in loading philosophies 


VERNON W. RUSKIN, 
dian-Brazilian Services 
Canada 


Ltd, 


Engineer Cano- 


Toronto, 


Operating generators at higher loads 
and temperatures may yield substan- 
tial gains in dollars and kilowatt- 
hours. And it could be sound business 
policy to accept the greater frequency 
of stator winding replacements inci- 


dent to such increases. The economics, 
of such a proposal involves weighing 
the gain in net operating income from 
power sales against the increased ex- 
penses arising from winding replace- 
ments and outages. 
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The general approach of measuring 
the expected increase in annual net 
income from higher loading against 
the ensuing increase in annual op- 
erating expenses is always of value, 
even though each case must be con- 
sidered on its own merits. A net in- 
come increase from existing plant in- 
vestment will ultimately tend toward 
higher utility income and lower rates 
for consumers. 

Possible gains of millions of kilo- 
watt hours and dollars make it worth- 
while to review the loading philoso- 
phies of specific generating stations. 
Such studies, requiring skillful con- 
sideration of all pertinent technical 
and economic factors, may pay off 
for some utilities. 


Some Technical Considerations .. . 
Although ASA Standard C50-1943 
allows 80 C temperature rise above 
40 C ambient for Class B insulated 
stator windings, many utilities today 
operate at only 60 C temperature rise 
or less. There are no technical rea- 
sons, however, why generators can- 
not be operated at higher loads and at 
temperature rises greater than 80 C 
above 40 C ambient. 

Presumably, generators are op- 
erated at lower temperatures to pro- 
long stator winding life with a view 
to maximizing reliability. But it is 
doubtful whether long life is an essen- 
tial element in maximum reliability 
which can be maintained, despite in- 
creased loading, by more frequently 
scheduled winding replacements. Such 
winding replacements could be further 
supported by regular checks on in- 
sulation condition by the improved 
non-destructive tests now available. 

This procedure is practicable in the 
light of AIEE Standard No. 1—June 
1947, which points out: 

“Insulation does not fail by im- 
mediate breakdown upon arrival at 
some critical temperature but by 
gradual mechanical deterioration with 
time. Therefore, the question of how 
hot an insulation can be operated can 
be answered only on the basis of how 
long it is desired to have it last... 
The question of what should be con- 
sidered a desirable life for insula- 
tion is largely one of economics.” 


Gain in Operating Income .. . In 
evaluating the economics of higher 
loads and temperatures, a hypotheti- 
cal hydroelectric station is considered. 
This station comprises eight similar 
waterwheel generators, each rated 60 
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Increase in Income Due to Higher Loading for 8 Unit Station 


Max Permitted Load of Gen- 
erator % of Rating 


100% 115% 

Nominal station capacity—Mva.... 480 180 

Nominal station capacity—Mw.... 432 132 

Kwhr Generated—amillions/annum. 2311 2658 
Increase in kwhr generated above 

rated conditions—amillions/ annum 0) 347 


Increase in Net Income—$/annum. . 0 1,145,000 


120% 
180 
132 


2773 


462 
1,525,000 


ll—Expenses During Life of Stator Winding of 60-Mva Unit 


Estimated cost of new stator winding.............. 
Estimated labor and overhead of installing same. . 
Cost of 3 minor winding failures prior to rewind at 
$1,000 each 
Outage time during 


winding repairs and replace- 
ments: 

for one rewind) 
each of the 3 


a 7 weeks time (max 

b Plus 32 hours for 
failures 

Total 

Generation lost during outage time 


minor winding 


Extra cost of replacement steam power during outage 
DS Siiie se vskecnes deat ecru reetires caused seers 


Total expenses during service life of one stator wind- 
ing 


lii—Increased Expenses Due to Higher Loading for 


$165,000 
72,000 


3.000 


53 days 
42,000,000 


203,000 


$485.000 


8 Unit Station 


Max Permitted Load of Gen 


erator % of Rating 


100% 115% 

Temp rise of stator—deg C..... 60 80 
Max stator temp with 40°C cool- 

int Gib te Oe on Viv neces LO00 120 
Estimated min life of one stator 

winding prior to rewind—Years 50 14 
Average generator years of service 

between winding failures 

pi ARIES el eee een ae rae 18 1.6 
No. of minor failures prior to 

rewind—Approx ........... 5 3 
Expenses during life of one stator 


winding (from Table I]—col- 
RRR RIE O60 56h see ob is 185.000 485.000 
Annual prorated expenses for 


eight generators—$/annum 25.400 212,000 
Increase in annual expenses due 
to gen- 


erators——$ 


overloading — eight 


annum 0 186.600 


HSA TEAL STN im 


120° 


‘ 
60 


126 


185.000 


490.000 


164,600 


Mva, 90% pf, 13.8 kv, 60 cps, for a 
60 C rise above 40 C ambient, and 
capable of 15% overload with an 80 C 
rise. Stator heating is assumed to be 
the limiting feature because the rotor, 
turbine, exciter, transformer, etc, 
have excess capacity and ample water 
is available. Average North Ameri- 
can economic and operating condi- 
tions are also assumed to apply to this 
station. 

The potential increase in net in- 
come from this station’s power sales 
as a consequence of higher loading is 
given in Table I. It is assumed that 
annual net income linearly 
with kwhr output. Actually 
this presents a pessimistic estimate 
of the increase in income because 


varies 
annual 


some elements of operating expense, 
including interest and fixed charges, 
do not change with output. The po- 
tential increase in net income is par- 


tially offset by the slight decrease in 
transmission and distribution efficiency 
resulting from higher loading 

The computations in Table I are 
simplified when it is assumed that 
the generators operate at maximum 
permitted load part of the time and 
are shut down completely at other 
times. In 1951 Canadian hydroelec- 
tric plants averaged 5,349 kwhr gen- 
erated per 
In 1952, U 
kwhr per 


annum per kw _ installed. 
S. plants averaged 5,350 
annum per kw 


hydroelectric 


installed 
Table I is based on the 
latter more conservative figures 
Canadian stations’ revenue during 
1951 $293 while total 
expenses (wages, salaries, fuel, taxes, 
and cost of power only) were $155 
million, or 52.7% of The 
average revenue per kwhr consumed 
was 6.8 mills, and hence the average 
kwhr 


was million, 


revenues. 


additional sold 


3.6 mills. 

In the U. S., private utilities had 
an average operating income (exclud- 
ing income 


increase per 


is about 


such as in- 
terest on debt) amounting to 19.5% 


deductions, 


of electric operating revenues during 
1952. Total electric revenues were 
$5,660 millions, while total kwhr sold 
were 332 billions. Average revenue 
thus 17 
average income per addi- 
kwhr sold is about 3.3 mills 
Table I is based on the United States 
figures in order to be on the conserva- 
tive side 


per kwhr sold is 
that the 


tional 


mills, so 


Increased Operating Expenses .. . In 
determining the increased annual op- 
erating expenses for more frequent 


winding replacements as a _ conse- 
quence of higher loading, the primary 
step is an estimate of the expenses 
incurred during the service life of 
a single stator winding. The service 
life between rewinds is then con- 
sidered. Finally, the expenses are pro- 
rated on an annual basis. 

Expenses incurred during the serv- 
ice life of one stator winding are de- 
tailed in Table Il. These include: 

1. The cost of replacing one wind- 
ing. 

2. The of three minor coil 
failures prior to rewinding. 

3. The extra cost of replacement 
steam power during outages. 

The generation lost during outage 
time is calculated from the average 
factor corresponding to 5,350 
kwhr generated per annum per kw 
installed, values which appear in 
Table I. 

In the United States, where steam 
plants predominate, average produc- 
4.84 mills per 


cost 


load 


tion expenses were 
kwhr during 1952. In eastern Canada, 
an incremental cost of 4 mills per 
kwhr of steam power has been esti- 
mated. Table II is based on 4.84 
mills per kwhr to be on the conserva- 
tive side in calculating expenses dur- 
ing the life of one stator winding for 
one 60-Mva generator. 


Service Life of Winding . . . The serv- 
ice life of a stator winding is deter- 
mined by the operating temperature 
which, in turn, is a function of the 
load on the generator. When the man- 
ufacturer has not built any margin 
into the generator, its temperature 
rise at rated load is 60 C. Heat runs 
on actual generators have shown the 
assumption that temperature 
varies as the square of the Mva con- 
servatively 


stator 
overestimates the actual 
temperature rise. Stator temperature 
rise of the generator at various loads, 
calculated on this basis, is shown in 
Table LI, line 1. 

With the usual closed circuit ven- 
tilation and cooling water tempera- 
ture normally encountered in North 
America, the cooling air temperature 
usually is below 40 C. Maximum 
stator temperatures under these condi- 
tions are shown in Table III, line 2. 
The service life of a stator winding 
at the various temperatures and cor- 
responding loads can then be estimated 
as has been indicated in Table III, 
line 3, 

A statistical report by the Canadian 
Electrical Association states that re- 


winds occurred in ten to fitteen years 
on the great majority of waterwheel 
generators in the 121-130 C range. 
The life of Class B insulation at 126 
C, according to laboratory test values, 
varies between seven to 20 years. 
Che figures in Table III are thus con- 
servative because they allow for more 
frequent rewinding than is considered 
essential. 

In prorating expenses for increased 
frequency of winding replacements, 
costs can be treated in the manner of 
an annual depreciation charge. For 
the hypothetical hydro station with 
eight units, such depreciation is cal- 
culated by the sinking fund annuity 
method at 4% interest. The increase 
in annual operating expenses, so de- 
termined, is shown in Table III, 
line 8. 


Income and Generation Gains . . . 
The potential gain in annual net in- 
come is obtained by substracting the 
increase in annual expenses in Table 
III, line 8, from the corresponding 
increase in annual income in Table I, 
line 5. The increase in kwhr gen- 
eration per annum, determined in 
Table I, line 4, is included for com- 
parison. 

The gains in annual net income at 
various load levels, shows that it pays 
to load the eight units well above 
the specified 60 C temperature rise 
and also above the ASA rise of 80 C 
for Class B insulated generators. By 
operating at 20% overload, 86 C tem- 
perature rise and 126 C maximum 
stator temperature, it is possible to 
increase generation by nearly half a 
billion kwhr per annum, with a po- 
tential gain in net income from ex- 
isting investment of more than a 
million dollars per annum. 

It must be realized, however, that 
the estimates applying to this hypo- 
thetical hydro station are indicative 
merely of a trend. The analysis is 
based on averaged North American 
figures, and any individual machine 
may differ appreciably. 

Various technical and economic 
limitations frequently preclude high 
overloads in many generators. Some- 
times it mey be desirable to increase 
the Mvar loading without change in 
the Mw load. An appropriate annual 
dollar value can be assigned to such 
reactive power. 


This article expresses the author's per- 
sonal ideas and must not be construed as 
necessarily reflecting the views of his 
company 
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A. E. KNOWLTON 
Survey of $20,000,000 oe 


Cooling towers for steam plant condensing 
worth of towers for 


water have taken on a sharp increase in the last 


some 4,000,000 kw of recent five years. The reason is simple—genecating 


capacity requirements has been outstripping 


plant capability also the flow capabilities of streams near areas 


where electric utility system load has been 


shows 865 gpm per kw growing. 


In 1953 alone member companies of the 


and 4 half acre of ground Cooling Tower Institute sold 38 installations 


to private and public steam generating plants. 


These represented a utility system outlay of 
area per 100 Mw over $6,700,000 with over $4,000,000 repre- 


: . senting the tower’s exclusive of concrete bases, 
of generating capacity 


fans, pumps, piping etc. Likewise they repre- 
sent a combined capacity of just over 1,000,- 


Statistics of Cooling Tower Installations 


1 2 3 4 6 


WNC WwNnc wNnc WNC WNC 
Kan G&E Iowa EL&P lowa P&L Peoples G&E Omaha PPD 


M. Gill No, 2 Sutherland Des Moines No. 2 Mason City 80 Omaha 


66/2 0/1 20.5/4 
1832/4 : 20.5/4 
12/54 3/54 

850 1 425 


250 
900/- 950/- 700-900/- 
Wells Des Moines Willow 
haere oe 


Bpec'd water from cond, F...... 
‘d water from tower, F..... 
‘d water rate, gpm 


TOWER DIMENSIONS 


Init ating date. 
, ft/in.. 
Width, ft/in.. . 
Heap sat (W oad P) 
va +f (P)ipe 
k +, (F mp, (1)nduced 
an, 


yrs 
Pump, total Hp/No.... 
Est’ oper per yr... 


COSTS (dollars) 


Concrete basin 

Fans pumpe wir'g, pip'g ete 
Tower only 

Total for installation . 
Dollars/kw unit net cap 


, cooling tower and circulated river water at other times. Costs 
1. Does not include woter tunnels or piping outside tower not definitely segregated. Costs attributable to new cooling 
proper; well water for mokeup. tower installation are estimated. 
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000 gallons per minute of water circulated 
through the towers. Average reported cost 
of 1953 tower orders is indicated as about 
$108,000. 

The ELectricaL WorLD survey reported 
here covers towers installed since the wave of 
new commitments started about 1948. The 
accompanying table embraces nearly 4,000,- 
000 kw of plant capacity for which practically 
$20,500,000 was spent in providing water 


cooling towers. 


Costs . . . Dollars per kilowatt cost of water 
cooling towers depends on the interplay of all 
factors associated with water temperatures, 
air humidity, size of plant, terrain, hydraulic 
heads, etc. The index would be expected to 


vary quite widely and this spread is encoun- 


tered in analyzing the reported data. Overall 
average for some 3,300 Mw of capacity is 


-almost exactly $6 per kw. Segregating the 


2,396 Mw of plants relying on well, lake, 
and city water sources from the 892 Mw of 
stream flow plants, the well water plants 
average about $6.20 per kw and the stream- 
flow plants about $5.85. The $6.20 figure 
may not be altogether precise, however, be- 
cause it is not in some instances certain ex- 
actly how much of the cost of the wells and 
circulating water piping has been included in 
reporting. 

Overall spread in the costs per kw is from 
$1.60 to $20.40. For the well-city-lake water 
group of plants the spread is from $2.73 to 
$12.50. For the stream-flow plants it is from 
$1.60 to $20.40 per kw. 


In 52 Power Plants in the United States 


WNC wsc 
Otter Tail Texas P&L 


Jamestown 
8.5/2 
2 
12/48 
600 


well MU 


6/53 
241 191 
61 64 
49/9 46 (Note 8) 
wore F Ww 


640/16 
1200/2 
8,300 


Nove (6) Note (7) 


58 , 659 227 ,900 
15,800 ' 
148,985 375,316 
’ 223 , 451 624,677 ' 
9.70 , 2.98 9.46 7.34 


3. Located over dammed creek. Deep well make-up. Combina- 4. No. | turbine is 30 psi exh. non-cond.-unit with extraction 
tion of cooling tower, stream flow, pond dissipation and 56 F at 175 psig; No. 2 is a dble, auto extraction cond. unit with 
well water is used at this plant. There is low duty imposed on extraction at 175 psig and 30 psig supplying process steam to 
tower. Low duty on tower. 3 major meat packers. 
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The Cooling Tower Institute expresses the 
unit cost of towers (1953) in terms of the 
gallon per minute rating of the installations 
and the average is $3.70. Since the ELEc- 
TRICAL WoRLD survey shows an average of 
835 gpm per kw this means—for cooling 
towers alone—that the unit cost is approxi- 
mately $4.45 per kw of generating station 
capacity. 

Areas and Volumes .. . The square feet and 
cubie feet of water cooling tower space varies 
even more in range than the unit cost. This 
is evidenced by a spread from 0.017 to 0.635 
sq ft per kw, with an average of 0.220 sq ft 
per kw. Volumes of the towers range from 
0.81 to 17 cu ft per kw with an average of 
6.90. On the basis of the area average it is 


seen that a 100 Mw plant could well require 
as much as 22,000 sq ft of ground space or 
practically half an acre for its associated 


cooling tower installation. 


W ater Volume ... Amount of water circulated 
per kw of plant capability naturally differs 
somewhat with the temperature of the avail- 
able water, the wet bulb temperature of the 
surrounding air as well as with the size of 
the tower and the desired vacuum. The spread 
in unit (per kw) values is very great, i.e. 
from 219 to 2300 gpm per kw for well-city- 
lake water sources and 420 to 1,250 for 
stream sources. The general average is 835 
gpm. For well-city-lake water sources it is 
830 gpm per kw and for stream-flow plants 
865 gpm per kw. 


Statistics of Cooling Tower Installations 


16 7 ih 19 20 2 2 23 


wae wsc wse wse wsc Pac ; Pac Pac 
Okla G&E OkiaG&E Houston L&P El Paso Flee ElPasoElee  LADeptW&P LADeptW&P LA Dept WaP 


Mustang No1,2 ArbuckleNol Greens Bayou Rio Grande Rio Grande Valley No 1, 2 Valley No 3, 4 Valley (Mise) 
1138/2 81.5/1 230/2 49/2 49/2 312/2 512/4, 
ae 2 6 6 aA ; 
~/.51 /83 3/53 hd ~/20 =; 
R50 850 1450 426 860 1800 
750/- 1000/1000 
Rio Grande City & Wells 


9 900 /- 
Lake, Wells Wells 


1008 /- 900/- Shoah 
Wei MU Rio ae City & Wells 


TOWER DESIGN 


"d water from cond, F.. . 
tower, F 


TOWER DIMENSIONS 
Init ting date Each-/55 8/54 
1 180 120 
66 36 
48 
Ww eae 


40 50 
w np .€0) w (479,008) 


600/1 


COSTS (dollars) Note (6) ——_—__ 
Conerete basin 3, i 110,000 

Tans pumps wir'g, pip's ete ’ inel 
Tower only ‘ isel 
Total for installation. . . 1,000,000 
Dollars/kw unit net cap 20.40 


Notes continued 


5. Costs do not include wells, treatment or circulating water 
piping systems. 


6. North main 75 Mw unit not affected by stream flow. 


7. Cooling tower item covers fans, pumps, wiring, piping, etc; 
lighting $7,896; chlorine house structure, $7,771, equipment, 
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Comparatively few plants recirculate the 
water into the stream for supplementary mix- 
ing and cooling. In fact most of the reported 
plants have closed circuit systems with make- 
up water supplied only from well or city- 
water supply. 
Temperatures . . . Temperatures of water fall 
range. Thus 
water from the condenser averages 101 F 
with spread from 90 to 115 F. Water after 


cooling averages 855 F with spread from 71 


within comparatively narrow 


to 92 F. This results in an average tempera- 
ture reduction of 15.5 degrees before cooling 
water is returned to the generating station 
condensers. 

Average wet bulb temperature is 71.5 F 


with spread from 55 F to 80 F. In conjune- 


tion with the average temperature of the water 


from the tower the so-called approach tem- 


perature is thus, on the average, 13 degrees. 
The lowest reported approach given in survey 
returns is 5 degrees and the highest 30 


degrees. 
Vacuum Vacuum averages 2.26 in. with 
spread from 1.5 to 3.5 in. 

Objective of a cooling tower is to provide 
relatively cold water to condense the steam 
to a desirable vacuum. The better the vacuum 
the better the thermal efficiency of the plant. 
One would therefore expect to find costs per 
kw rising substantially if effort is directed at 
establishing a superior vacuum. Actually this 
is far from the facts. A plot shows little more 


than a gun-shot spatter of points. The most 


In 52 Power Plants in the United States 


Note (11) 
153 , 400 
1,166,970 
892, 500 
2,212,870 
8.85 


$5,794; basic cost included foundation and is high because of 


location on inclined terrain. 


8. Does not include 12 ft stocks. 


7 28 2 


Pac 
Glendale— 18D 


Min 
Salt River PD 


Glendale No 3 


240/6 
70/2 
8,000 


Note (12) 
62,150 
000 
114,650 
241,800 
12.0 


31,800 
299 , 200 


135,600 
466 , 600 
4.24 


discharge piping. 


10. Four towers for condensers, fifth for misc 


Mtn 
PS of New Mex 


Porson 


~/4 


abo 
900 /- 


9. Tower cost inchides fans; $310,000 item is for 2 wells and 


cooling woter 
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that can be said is that the cooling towers 
designed for moderate values of vacuum are 
slightly less expensive than those that have 
been stipulated for better vacuum perform- 
ance. 

What can safely be said is that other fac- 
tors—terrain, source and temperature of 
water, elevations and heads—have more to 
do with cost of the cooling tower than the 
primary objective, namely, to condense the 
steam and produce a low exhaust pressure 
for the turbine. 


Fan and Pump Power . . . Requirements for 
water cooling tower operation vary widely, 
as much for the fans as for the pumps. A 
spread might well be expected for the pump- 
ing requirements in view of difference in 


SEVEN-CELL COOLING TOWER at Valley Steam Plant of Los An 
geles Dept. of Water and Power 


Statistics of Cooling Tower Installations 


NUMBER a 32 33 u 35 3 7 


GEOGRAPHICAL AREA Mia Mtn Mta Mto Mtn Mta 
UTILITY Southwestern PS fo Col Pwr Tucson GELP Tucson GELP Tucson GELP Tucson GELP 


STATION Carlsbad No 4 Rocky Ford DeMcas Petrie (1) DeMoss Petrie (2) DeMoss Petrie (3) | DeMoss Petrie (4) 


Init Mw/units 2.6/1 7.6/1 12/2 12/2 25/2 50/2 
Uh Mw/unite ‘a a 4 a 4 

lot operation 4/51 6/49 ! 6/49 6/40 
Steam pressure 600 850 950 


» pe 600 
Superbeat/Reheat, F 830/- a 
eam name Well MU 
Normal flow, cfs. ‘ 


825 /- ym _ 950/- 
Well MU Well MU Price R & Well 


Minimum flow, cfs. . oa peat setewe ; ‘ate 
Pk Season str tomp, F beans stating eeihes hawk 40 
Ruling wet bulb, F.. 61 


TOWER DESIGN 


gpm 

Pp reduction by tower, F 
Spec'd wet bulb, 
Approseb temp, F 
Corresp’d’g cond vac, in. Hg 
Recire inte stream? 


Init operating date 


Leng 


Width, ft/in 

Height, ft/in 

Evap surf, (W)ood (P)ipe 
Draft, (Forced (Induced 
Pan, total Hp/No. 

Pump, total Hp/No. 


Rat’ 


Concrete bamn 
Fans pumps wir'g, pip’ ete 


Dollars/kw unit net cap 


TOWER DIMENSIONS 


Bees 


. ft/in 


. 


~ 
~ 
= 
a 
s 


ss 


br oper pe; yr 


3 


COSTS (dollars) 


~~ 


ofS== 
=eS3t 


Notes continued 11. Two identical towers; each has two identical sections. 


requirements of station, cost are aggregate for all; heights ore 12. Data and costs apply exclusively to third 20 Mw unit 
to fan decks (1953). 
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pumping head due to terrain elevations and 
particularly whether the water comes from 
wells or from stream or pond. 

Average fan power for 3408 Mw of capabil- 
ity runs at 8.8 hp per Mw. The spread is 
from 1.0 to 26, a spread-ratio of 26 to 1. 
All but one of the 52 plants uses induced 
draft. 

Average pumping power for the same 3498 


Mw is 19.2 hp per Mw. Here the spread is 


from 4.9 to 49 hp per Mw or a spread of 
10 to 1. 

Combined the powering of the water-cool- 
ing power amounts to 7.5 hp per Mw as a 
minimum reported value and 53.3 hp per 
as much for the fans as for the pumps. A 
Mw as a maximum. The mean value is 28 
hp per Mw. 


The Opening Picture—page 91 


Seen through the open steel work of Valley 
Steam Plant of the Los Angeles Dept of Water 
and Power is the initial installation of what 
will ultimately be the largest cooling tower 
installation at any electric generating station 
in the U. S. 

They are the towers for the first two of four 
generating units at Valley, which will ulti- 
mately require eight such towers as well as 
an auxiliary tower to dispose of heat from 
all equipment except condensers. 

Main towers are of the induced draft type, 
having a total water flow of approximately 
144,000 gpm and a design air flow of 12 mil- 
lion cfm. 


In 52 Power Plants in the: United States 


E.) 38 40 a 


Mtn Mta Mta ENC 
Utah P&L Utah P&L Utah P&L Col & SOE 


Ae 43 44 45 


ENC ENC ENC ESC 
Col & BOE Col & BOE Tl Pwr Mies Pal. 


Gadsby No 1 Gadsby No 2 Gadsby No 3 E M Posten No 1, 2 E M Poston No 3 E M Poston No 4 Vermilion No } Rex Brown No | 


75 

3 
12/52 
1450 


13. Costs are ‘‘material and labor’; towers include fans. 


60/1 / 2/1 33/1 
~/4 -/4 ~/4 : 
1/54 / 3/35 ry 
0, 00/1000 905 
950 /- 950 /- 1000/1 - 
Welle Vermilion R Well 
90 mean 7 
i 


S~<s285 


388 


15. Artificial reservoir storage (700,000,000) pumped during 
high stream flow will furnish plant and tower mokeup for units 


14. Fan motors combined with wiring and controls; induced- No. | and No. 2 (175,000 kw) during seasonal periods of low 


draft fans included with towers. 
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SHAWVILLE COOLING TOWER of Pennsylvania Electric Co sup- 


52,500 gpm from 115 to 85 F with a wet bulb reading of 75 F 
plements river water during dry periods. Tower is capable of dropping 


Permits 137.5Mw generation each from two turbines at low river flow 


Statistics of Cooling Tower Installations 


NUMBER 46 a7 48 i “ 


GEOGRAPHICAL AREA ESC ESC ESC ESC 


UTILITY Mies P&L, Miss P&L Miss P&L Kentucky U 


STATION Rex Brown No2 Rex Brown No 3 Natches Pineville No 3 
Init Mw/unite ; . “i 66/1 66/1 


12/49 3/51 1/51 

920 1475 125 
905 955 955 /- 
Walls Wells Wells 


Ruling wet bulb, F. 


TOWER DESIGN 


Spec'd water from cond, F. 
Spec'd water tower, F... 
Speo'd water from rate, gpm 


¥ tower, F 
Spec'd wet butb, 

Approach temp, F 
Corresp’d’g cond vac, in. Hg 
Recire into stream? 


TOWER DIMENSIONS 


Lait operating date 

Length ft/in 

Width, ft/in 

Height, ft/in, 

Evap surf, (W)ood (P)ipe 
Draft, (F)oroed (Induced 
Fan, t by by 

Pump, total Hp/No. 
Rat'd hr oper per yr 


COSTS (dollars) 


Concrete basin 

Fans pumps wir'g, pip'g ete 
Tower only 

Total for installation 
Dollars /kw unit net cap 


Notes continued 


16. Tower supplements stream flow for entire plant; its capacity is sufficient for requirements of one 100 Mw unit 
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DESIGN 


Oi/ — Filled 
Copper Line 


Modulator 


Nickel -Cadmium 
Battery 
Inverted 
Bel/ Jor 


TELEMETERING SYSTEM automatically sends daily record of water 
level at remote lake to a central point, 35 miles away. Record is made 


CONSTRUCT 


Antenna 


FM 
Transmitter 


Clock and Motor 
Driven Sequence 
Switch 


OPERATE MAINTAIN 


Receiver Recorder 


Lake Level -"-y 


92 


on electro-sensitive paper tape that shows units, tenths of units, and 
longer marker pulse, the center of which is lake level 


Lake Level Telemetered Automatically 


G. M. KEYSER, Electrical Research 
Engineer, Hydro-Electric Power 
Commission of Ontario, 620 University 
Ave., Toronto, Ont. 


An unattended radio telemeter sys- 
tem developed by the Hydro-Electric 
Power Commission of Ontario auto- 
matically transmits water level data 
from a remote lake to a central point. 
Accurate to within 1 in., it permits 
load forecasting without the need of 
men traveling to measure lake level. 

Equipment at the lake consists of: 

1. Differential-type pressure trans- 
ducer for converting hydraulic pres- 
sure to an electric signal. 

2. Modulator having an audio-tone 
generator and a _ multiple-contact 
motor-driven switch that provide the 
transmitted reference pulses and a 
marker pulse. 

3. Control equipment. 

4. Battery. 

5. And the transmitter. 

At the receiving end a radio re- 
demodulates the transmitted 
and pulses are auto- 
matically recorded by an electro-sensi- 
tive tape recorder. 


ceiver 


signal, audio 


Lake level is sensed by pressure on 
oil in an open, inverted bell jar 
mounted on a steel tripod deep enough 
below the water surface to be unaf- 
fected by ice. Pressure is transmiited 
by an oil-filled copper tube to a pres- 
sure bellows in the transducer on the 


Adapted from an article entitled Water- 
Level Telemeter that was published in the 
Hydro-Electric Power Commission of On- 
tario’s Ontario Hydro Research News. 
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shore. An adjustable oil column con- 
nected to the low-pressure side of the 
bellows compensates for the 
head of water. 

Pressure 


static 


linked to the 
moving contact of a potentiometer that 
is connected as a bridge circuit with 
another potentiometer, located 500 ft 
away at the most favorable antenna 


bellows is 


site. Moving contact of the latter po- 
tentiometer is motor driven and con- 
nects through an amplifier to a relay 
that controls timing of the marker. 
Power to the bridge is supplied from 
a low-frequency source in the modu- 
lator. 

The relay closes momentarily when 
the bridge is balanced, which occurs 
when the motor-driven contact is elec 
trically opposite the moving contact 
on the potentiometer 
While the relay is closed, contacts of 
a multiple-contact 
switch are shunted. 


transducer’s 
motor-driven 


The multiple-contact switch, driven 
by the same motor that moves the po 
tentiometer contact, controls duration 
of reference pulses from the 2,600- 
cps audio-tone generator to the 10-w 
153.71-Mc transmitter. During each 
operating period 100 short reference 
pulses are transmitted. 
pulse is slightly longer to indicate 
units. The marker pulse is a still 
longer pulse and its timing is con- 
trolled by closing of the relay. 

In operation, an electrically wound 
clock, supplied from the battery, 
closes once a day for a 2-min period 
Operation is then controlled by a set 
of program switches operated from 


Every tenth 


1954 


the motor shaft. Small 
switches close in sequence to connect 
the tube filaments and vibrator supply 
followed by a 


cams on 


10-sec audio tone to 
start the recorder paper drive at the 
Another switch short-cir- 


cuits the clock contact for two revo- 


receiver, 


lutions of the potentiometer contact. 
The receiver is turned on by a time 
clock 15 


the actual intelligence. Received pulse 


min before transmission of 


signals are demodulated, filtered, and 
amplified to operate a sensitive relay 
that momentarily closes a de supply to 
the automatic recorder 

Current the 
relay correspond to audio tones sup- 


pulses from receiver 


plied to the transmitter. Pulses are 
recorded on a 16-mm electro-sensitive 
paper tape by current passing through 


a fine wire stylus. 


Mid-point of the 
longer marker pulse should be used as 
the proper reading of lake level 


(Continued on page 102) 


Radio 
Transmitter 


Bellows 


rt— 
j 
| 
| 


Lf 
Audio Tone + 


TRANSDUCER AND MODULATOR circuit 
shows how pressure bellows, bridge, relay, and 
multiple-contact switch modulate transmitter 
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AT DETROIT EDISON'S CONNERS CREEK PLANT 
six of the new G-E Boiler Feed Pump motors are 


giving reliable service. Three of the motors are 
Vertical 


shown here in a typical application. All six are rated , 
" rs Vertical TEFC weather- protected 


at 1750 hp. Note the louvered air discharge vent high 
above end shield. New ventilation system exhausts 


air through vent, keeping aisles free of heated air. 





General Electric Boiler Feed Pump Motor 
Features Unique Ventilation System 


Well-integrated bearing design 


COMPLETE 360 
END SHIELD WITH 


means longer motor life REMOVABLE AIR DISCHARGE 


TOP HALF LOUVERS 


: ' 7 s INSULATED SLEEVE 
General Electric’s Boiler Feed Pump motor, field BEARING WITH 


proved in power stations across the country, has a DUAL LUBRICATION HIGH-EFFICIENCY 
revolutionary ventilation system which helps prevent UNI-DIRECTIONAL 
recirculation of heated discharge air. Air, drawn in aa ‘a 
through the sides of the motor, is discharged high over 

the pump and away from aisles and employees. This 

means motors can be mounted closer together and 

still get proper ventilation. 


QUIET OPERATION is assured because the G-E Boiler 
Feed Pump motor is designed for minimum inherent 
noise. In addition, these motors can be modified to 
meet specific sound level requirements. 


LONGER BEARING LIFE means motors last longer, 
and the bearing system of G-E Boiler Feed Pump 
motors is designed for the reliable year ’round opera- 
tion so vital to your industry. 


@ Dual lubrication system, both ring and force-flood, 
assures thorough lubrication and cool bearing oil. 


@ Amply proportioned bearings provide even distri- 
bution of stress. Bearings are insulated to prevent 


circulation of shaft currents. STREAMLINED 


; HIGH-EFFICIENC 

@ Soft-metal labyrinth seals are carefully machined AIR a FOR QUIET ROTOR 
. . . H R 

to keep dirt out, oil in. ain MOW 

WHATEVER YOUR NEEDS in power station motors, 

General Electric can furnish a complete line—a wide 

variety of designs and enclosures to meet every oper- vaae Gass PLATES AIR rea 

ating condition. For more information on G.E.’s Preeti eR 

Boiler Feed Pump motor (Bulletin GEA-5813) or any 

of the complete line of power station motors consult 


your nearest Apparatus Sales Office, or write General CUTAWAY OF NEW G-E BOILER FEED PUMP MOTOR 
Electric Company, Section 830-11, Schenectady 5, N.Y. 


A COMPLETE LINE OF MOTORS FOR POWER STATION SERVICE 


wa: 


Grade-mounted Base-ventilated Totally-enclosed . 
weather-protected weather-protected air-water cooled Boiler feed pump 
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Totally-enciosed 
fan-cooled Open dripproot 





Lake Telemetering 
(Continued from page 99) 


Modulator circuits are designed so 
that electrical changes or failure of 
accuracy of the 


tubes do not affect 


to lengthen the chart record and indi- 
cate low battery voltage or low tem- 
perature. Gain changes of the ampli- 
fier, for relay control in the modulator, 
affect only the length of the water- 
level tone and not its position. 


winter of 1953 established the feasi- 
bility of the unattended radio tele- 
meter exposed to low temperatures. 
Damage caused to part of the equip- 
ment by a severe electrical storm in- 


reading. Low motor speed acts only Successful 


2-Ohm 
Neutra/ 
y Fesistors 


Transmission Station Bus 


~Fault AQ of 
One Cable 
to CQ of the 
Other 


Substation Bus 


Substation Bus 


TYPICAL INSTALLATION shows location of the cable fault that 
opened all circuit breakers to cables at the transmission station bus 


Ground Relays Set for 
Simultaneous 1-Ph Faults 


JOHN M. SHOWMAN, Relay Engineering Section, Cleveland Elec- 
tric Iluminating Co, Cleveland, Ohio 


Ground relay applications on parallel cable systems are 
analyzed today for simultaneous phase to ground faults. 
This practice was initiated after a distribution substation 
supplied by several parallel 11.5-kv cables was shut down 
by instantaneous tripping of all ground relays at the source 
end, 

Since rather 
thorough investigation and analysis was made of this case 
of trouble. Cause was simultaneous failure of A-phase in 
one of the parallel cables and C-phase of a cable in an 
adjacent duct 
tion but originated at the same source. 

Fault current flowed in only one phase of each cable, 
thus, looked like line-to-ground current to each set of 
relays. Copper conductors throughout most of the path 


improper relay action was indicated, a 


The second cable served a different substa- 
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operation 


terrupted operation recently. Such oc- 


during the currences should be infrequent. 


permitted the current to exceed customary ground-fault 
currents. Because it flowed in A-phase of all the parallel 
cables in excess of the conventional trip settings, it tripped 
them all. 

Short circuit calculations are now modified to consider 
this type of fault. Calculations are made on the basis of 
a phase-to-phase fault because the zero sequence com- 
ponent of the ground current usually proves to be negli- 
gible. Since the 2-ohm station neutral resistor is in only 
the zero sequence circuit, it can be dropped from the 
2-circuit calculations. Impedance values are selected fo 
conductor spacing equivalent to the geometric mean dis- 
tance among the several adjacent ducts. This impedance 
value is 0.095 ohm per 1,000 ft of 11.5-kv, 4/0 cable com- 
pared with 0.37 ohm per 1,000 ft zero sequence impedance. 
Currents calculated for 2-circuit faults run considerably 
higher than those calculated for single circuit grounds 

Ground relay instantaneous trips are set at about 150% 
of the current calculated for 2-circuit faults. Further pre- 
caution is to ascertain that trip settings are above this 
fault current when one of the parallel cables is out of 
service. 


Dual Headlight 


Generotor 
7eNE Relay 


Cutout 


Switch Normally 
Closed / Week on 
Regular Bottery 
ond | Week on 
Reserve Bottery 


Resetve Bottery Bottery 
170 Amp-Hr 170 Amp-Hr 
20 Min 20 Min 


TWO-BATTERY HOOK-UP saves emergency calls to replace battery 
for starting the truck engine in the field when one battery is dead 


Two-Battery Hook-Up 
Serves Line Truck Radio 


FRANK D‘LUHOSCH, Assistant Superintendent, Buildings 
Transportation, Central Hudson Gas & Electric Corr., 
Poughkeepsie, N. Y. 


and 


A three-phase alternator, rectifier and regulator system, 
used for charging a dual battery installation on larger line 
trucks, has given exceptionally good results for Central 

(Continued on page 106) 
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WATCH IT BEING INSTALLED 


Two big General Electric power transformers recently made news and you can 
watch them making it in the 23-minute, G-E color movie, Power in Place. 

This documentary film shows the whole installation process in clear detail, 
from sliding the transformer off the flatcar to the assembly of bushings and 
accessories. Everyone who installs transformers~-or would like to see it done 
can gain some helpful ideas by watching the installation of a 145,000-KVA unit 
at the Oak Creek Station of Wisconsin Electric Power Company, and a 135,000 
KVA unit at the Delta Station of the Mississipp: Power and Light Company. 
For full information about this educational G-E film, just contact your nearest 
G-E Apparatus Sales Office. General Electric Company, Schenectady 5, N. Y 
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INDUSTRIAL 
a 


LOAD 
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Here's the most economical way 


Use G-E Unit Substations to reduce system investment 


Add capacity to handle your steadily 
growing residential market and do it the most 
economical way with G-E Unit Substations. 


No excess investment is needed because you 
buy no more capacity than is actually re- 
quired. That means economy today—plus 
quick and easy expansion to meet the de- 
mands of tomorrow 

G-E Unit Substations can simplify the prob- 
lems of expansion as requirements increase. 
Advance planning and proper substation 
selection, for example, permit you to ex 
pand a radial system into a network system. 
Have capacity available when you need it 
by ordering G-E Unit Substations in advance 
on the basis of predicted load growth. Then, 


when your load grows, select sites where 
capacity is needed and your substations are 
ready to be installed. 


“How to Reduce System Investment” (Bulletin 
GEA-5847) will help you plan for economical 
system expansion. 

It discusses system 

planning and reveals 

how other utilities 

are handling rapidly 

growing loads. For 

your copy, write 

General Electric 

Company, Section 

512-3, Schenectady 

5, N. Y. 


Progress /s Our Most Important Product 
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ge 800 BILLION KW-HRS 


RESIDENTIAL LOAD IS GROWING 
rapidly, and is expected to equal 
industrial load by 1973. Utilities 
can meet their residential distri 
bution demands yet trim system 
investment by advance planning 
with G-E Unit Substations. 


1973 


to grow with your residential load 


LOCATIONS FOR UNIT SUBSTATIONS are ‘‘on the mile 
every mile’’ to economically serve residential areas. 
By properly locating small unit substations for expan 
sion into such a system, utilities can economically 
grow with increasing demands and provide residential 
customers with economical power and maximum service 
continuity. 


AYES Oa Ee) ia ae in 


HOW THE SUBURBANITES MULTIPLY 


MILLIONS 
30 
POPULATION GROWTH in the US. since 1947 has been 28 
11%-—population in the suburbs has grown 43%. Since 
1941 the average kilowatt-hours use per residential 
customer has doubled every 10 years and is expected 
to double again in the next decade. This fast-growing 
suburban growth trend has been going on for a long 
time— is expected to last indefinitely. 





Battery Hook-Up 
(Continued from page 102) 


Hudson Gas & Electric Corp. No service trips have been 
made from the garage to replace dead batteries during the 
past year’s trial period. In addition, continuous truck engine 
idling is no longer necessary to keep the batteries charged 

Ihe second battery and the alternator system were added 
because of the increased power requirements for two-way 
If the battery supplying the radio becomes weak 


while the truck is parked and the engine turned off, a 


radios 


knife switch is manually operated to disconnect the weak 
battery The alter- 
a selenium rectifier replaces the conventional 


and connect the other on the circuit. 


nator with 
de generator and provides greater charging capacity. It 
maintains the charge on either battery (depending on knife 
switch position) during normal engine operation or short 
idling periods, when required. 

When each truck is garaged for the night, the driver 
opens the knife switch on the hook-up. This de-energizes 
the electric system, making it impossible for either battery 
to run down over night if the radio, ignition or heater is 
inadvertently left on. The garage attendant checks the 
batteries and recharges them from garage facilities, or 
changes them as required, for service the next day 


Using Helicopter Speeds 
Repair Work in Mountains 


lime and labor were saved when a helicopter-supported 
task force repaired a storm-damaged transmission line high 
in mountainous country Ft. Simcoe, Wash. 
Linemen of Pacific Power & Light Co were unable to reach 


the remote spot by truck because of snow-blocked roads. 


southwest of 


With the help of a helicopter, the trouble was spotted, 
an approach route laid out, and a synchronized equipment 
drop made 


The line crew drove to within 34% miles of the 


FLYING SUPPLIES for a storm-damaged transmission line in moun- 
tains blocked by snow speeded repairs and saved time and labor 
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trouble. From there they hiked across country carrying 
their personal tools. At the trouble spot they were met by 
the helicopter which dropped a new cross arm for the dam- 
aged two-pole structure along with heavy tools and other 
equipment. The job was completed in 4 hr. 

“It’s too early to put in an application for ‘helicopter 
patrolman’ ”’, said PP&L’s iine superintendent Phil Clark. 
‘But you can’t beat them when you have trouble in the 
mountains.” 


v\ 


NEAT AND COMPACT in appearance is this open-delta bank. Pole 
mounting can save up to $28 per installation over the use of cross arms 


Pole Mount Open Delta Banks 


VERN STILWELL, Line Working Foreman, Idaho Power Co, Payette, 
Idaho 


Pole-mounting of open-delta transformer banks pro- 
vides substantial savings and results in clean and compact 
appearing installations on the lines of Idaho Power Co. 
Savings in material alone for banks up to 30 kva are 
about installation over the use of cross arms; 
above 30 kva, savings amount to about $28 per installa- 
tion. From the safety angle, pole mounting is considered 
just as as one transformer mount for single-phase 


$20 per 


safe 
service 
In the installation pictured, mounting holes for the 
54 in. below the line arm. Where the 
is omitted, holes need be but 42 in. below 
arm. Holes are bored 11% in. apart on 
On the opposite quarter, they are 
the same distance apart but 2 in. lower. Transformers 
vith two 10-in. through bolts each. The 


service rack may be located as shown or under the smaller 


transformers are 
switch arm 
the line one 


quarter of the pole. 
are attached 


transformer 
Phase leads in the primary bus are looped to provide 
sufficient Neutrals are connected directly to 
the pole ground which is covered with ground mould. 
Transformers are positioned on the pole to allow room for 

addition of a third transformer. 
(More How To on page 


clearance. 
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_it may pay YoU 


When engineers of the Westinghouse Electric Cor- 
poration, East Pittsburgh, Pa. designed an inner- 
cooled generator rotor, the problem of making the 
hollow rotor coils arose. It was decided to make 
these out of two channel sections, butted together. 
Such channels could be made by milling solid coppe® 
bar, but Westinghouse knew he ensive such @ 
process is. Could Revere produce 
the extrusion process? We thought we could, ‘ 
after close collaboration with Westinghouse engi- 
neers, the various design and extrusion require- 
ments were finalized. The channels are extruded, 
drawn, annealed, and then given 4 final draw. 
Generators containing these special rotors are 
cooled by forcing hydroge through the inner- 
cooled co i the heat is 
picked up 
formance is gre 
As a result, gen 


A 


showing how the current carrying capacity of the inner- 
rises a8 the hydrogen gas pressure is increased. 
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doubled without increasing phy sical size. To put 
it in other ways output 1s increased per pound of 
enerator weight and per pound of fuel. 

Extruded shapes can save a great deal of machin- 
ing time and money, and make new ideas commer- 
cially practical. Come to Revere for them in copper 
and its alloys and aluminum alloys. 


EVERE 


RASS INCORPORATED 


, Paul Revere ™ 1801 
230 Park Avenue, New York 17, wn. ¥. 


Mills: Baltimore, Md.; Chicase and Clinton, LIL; Detro#, Mich.: 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, 
N. Y. Sales Offices ™ Principal C#ses, Distributors Everywhere. 


SEE “MEET THE press’ ON NBC TELEVISION, SUNDAYS 


Cytaway view of Westinghouse 
generator rotor, showing RYATOT 
entering from below at the end 
turns, Passing horizontally through 
the coils, and emerging ot the 
center. 





IMPACT protection 


For complete electrical and 
mechanical specifications covering 
the Pinco 1060 Suspension Insulator, 
refer to page 65, Pinco Catalog 

No. 49. If you don’t have a copy—write 
us or contact the Joslyn Mfg. 


& Supply Co., office in your locality. 


INSULATORS 


September 6, 
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built into Pinco 


If we were to ask you what qualifications a 
good suspension unit should have in addition 
to its accepted ratings (M & E Strength; 
Flashover; Leakage Distance; etc.), chances 
are you’d say—its ability to resist breakage in 
construction and on the line. And you’d be 
right! For unless an insulator is so designed and 
constructed to withstand impact blows, it is not 
giving you the most for your insulator dollar. 

Now let’s take a look at this Pinco 1060 
Suspension unit and see what steps have been 
taken to increase its resistance to impact. First 
of all there is the inherent higher strength of 
Pinco “wet plastic” porcelain. Important too, is 
the rugged design of the porcelain body where- 


in the proper distribution of porcelain at the 
critical points plus beaded edges on all ex- 
ternal skirts produce a huskier section of suffi- 
cient strength to provide extra needed protec- 
tion. Other contributing factors are the accu- 
rate glaze “fit” . . . the resilient pad between 
porcelain and top end of pin and, of course, 
Pinco’s careful assembly alignment. 

You can’t see all of these Pinco features of 
course, but they’re there just the same... 
“built-in” features which provide for better all- 
around “right-on-the-job” performance. Serv- 
ice records prove this statement. So if you’re 
interested in lower replacement costs and 
longer line-life . . . put up Pinco to be sure! 


The Pinco 1060 Suspension Insulator 
Conforms to EE1—NEMA Standards 52-3 


Pinco Insulators of every type are continually subjected to 
tough laboratory tests approximating all possible conditions 
encountered in actual service. Typical of these is this 
routine test of impact strength which is made on random 
samples from production . . . another example of Pinco's 
careful watchfulness over every detail from design to 
finished product. 





This sectional view of a Pinco 1060 Suspension Insulator 
shows its rugged design characteristics and husky por- 
celain section. Note location of resilient ‘shock absorbing” 
pad between pin and porcelain . . . another feature built 
into every Pinco Suspension Unit to protect the porcelain 
from damage by impact on the pin end 


)ne Porcelain Insulator Corporation —L!MA,N.Y. 


Suspension Insulators . . . Clamps and Fittings . . . Switch and Bus Insulators . . 
Distribution and High Voltage Pin Types ... Guy and Tree Insulators .. . Special Porcelain. 
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ENGINEERING REFERENCE SHEET No. 54 - 19 


E, | and Polyphase El by Nomograph 


W. KEGELMAN Engineering Development Section, Philadelphia Electric Co., Philadelphia, Pa. 
id it RL 


"E” 


M" 
10—-— 1,000 


3 


I 


10 
omp 


Examples: — 
Using M (main) scoles: Refer to 
Line |, for 22Okv on the E scale 
and |100 Mva, three-phase, on 
left-hand center scale, read approxi- 
mately 260 amp on! scale at right 


Using V (vernier) scales: Refer to 
Line 2; for 2.2 on the E scale ond 
10 on the right sand center scale, 
reod 2.62 or 262 amp on the 

1 scale of right 


Us 


Center scales read J3 EI and 
2El 


AASUALEL AOE LUE LEO 


Fannin ania 


nL SOE TEA 
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Mopernize 
FOR EFFICIENCY 


» » » INSIDE AND OUT! 


When you modernize your 
power plant to increase output and 
efficiency, it’s always evident 
that the cooling requirements 
of your new generating 
equipment should be served 
with equally modern facilities 
to achieve the most economical 
operation possible. That’s 
why you see Pritchard cooling 
towers and air cooled heat 
exchangers performing vital 
cooling jobs in so many 
modern power installations. 


There are three good reasons 

why Pritchard cooling equipment does those 
jobs better: practical design, exclusive 
equipment features, quality construction. 
This all adds up to long, trouble-free, 
dependable cooling service. To get that for 
your installation, be sure you get Pritchard. 


Industry’s Partner for Progress 


J. ‘ Pritchard co. 


OF CALIFORNIA 
A DIVISION OF J. F, PRITCHARD & CO 


Dept. 383, 210 West 10th St., Kansas City 5, Mo. 


COOLING TOWERS 
AIR COOLED HEAT EXCHANGERS 


GAS & AIR TREATING EQUIPMENT 


Representatives in Principal Cities from Coast to Coast 
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You'll obtain 

maximum heat 

transfer... with 

maximum savings 

...In jacket water 

cooling or other cooling operations 
with Pritchard QUINTAIR® air-cooled 
heat exchangers. In addition to the 
induced draft QUINTAIRS shown, 
forced draft units are available to 
meet specific operating requirements. 





| American 
Blower 


Reports on procvress 
ie 


in power 


Completed in 1954, the Higgins Plant at Oldsmar, Florida has a capability of 135,000 kw. 
kach of its three steam generating units requires 550,000 barrels of fuel oil annually. 


Florida Power showed a remarkable increase (27907) in 
electric sales revenues from 1942 through 1952. Continued 
expansion is anticipated to meet the growing demand 
Shown below is one of the new American Blower Induced 
Dralt Fans on #1 boiler at the beautiful new Higgins Plant 


Also on Higgins #1 boiler is this American Blower 
Forced Draft Fan, rated at 81,400 cfm, 695 rpm, and 
10.5” sp. Florida Power helps make the communities it 
serves good places to live and work 


Serving home and industry: NMERICAN STANDARD ¢ 
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Florida 


Power Corporation 


keeps pace with rising needs 


for electricity 


the first plant of what 1S Power and I ight ( ompany, serve 41 counties 
sy , | 


now the Florida Power in Florida and 21 counties in Georgia. Total 
Corporation went into operation with a wood- capacity is now 408,300 kw! 
burning boiler and a 50 kw generator. Today, 


Naturally, this continued expansion has 
Florida Power and its subsidiary, Georgia 


been based on the growing needs of the area 
for low-cost electricity for homes, business 
and industry. Future needs are anticipated 
and planned for... years ahead of time. 


Like other investor-owned utilities, Florida 
Power keeps output high and costs low by 
selecting dependable, efficient equipment 
—including American Blower Forced and 
Induced Draft Fans. 

Power plant operators everywhere are spec 
ifying American Blower Mechanical Draft 
Fans, Dust Collecting Equipment, Fly Ash 
Precipitators and Gyrol Fluid Drive for boiler 
feed pump and fan control. They know they 
can depend on American Blower Equipment 


and American Blower technical assistance. 


If you have an air handling problem, o1 


are planning to expand or modernize, find 
Here's another American Blower Sirocco Induced Draft 


Fan at the Higgins Plant. It is rated at 145,400 cfm, 695 out how American Blower can help you, Gon 
‘ 0.9" : ri . 7 ‘ : 

rpm and l sp Throughout the power plant industry, tact vour nearest American Blower Branch 

American Blower's experience and know-how are helping 


plant operators solve their power plant problems. Office, or write us direct. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


Division of American Radiator & Standard Sanitary Corporation 


AMERICAN 


AMERICAN BLOWER © CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGERS © SUNBEAM AIR CONDITIONERS 
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New Aluminum Alloy Developed for Bus Conductors 


A new aluminum 


bus conductor 
Physical and 


alloy for use as 

has been developed by Reynolds Metals Co 
electrical characteristics of the material are 
accompanying 


given in the 
table 

A primary aim of the development was to secure an 
aluminum-alloy bar having the same strength, in the di- 
rection of short-circuit forces, as a 
capacity. A strength of 
29,000 psi was selected as a minimum for the new alloy. 

Some sacrifice of electrical conductivity resulted from 
adding alloying elements to the pure aluminum to obtain 
this desired tensile strength. Minimum value of 
tivity was found to be 55% of the annealed copper stand 
ard. The manufacturer points out the fact that the 
current-carrying capacity for a given temperature rise is a 
function of the square root of the conductor's conductivity 
In addition, the skin-effect resistance ratio, a function of 


copper bar of the 


same current-carrying tensile 


conduc 


conductivity, is said to be lower for the new metal than 
for comparable materials. 

Temperature coefficient of resistance for the alloy is 
0.360. 

During heat cycling strength of the alloy is said to 
provide higher and more permanent stresses within joints 
fastened with steel bolts than does EC-H17 
Because of differences in 


aluminum. 
coefficients of expansion of 
aluminum and steel, there is a relaxation of stress within 
the joint after heat cycling. The relaxation is less for the 
new alloy. 

The exaggerated curve 
shows the effect of heat cycling on two lap joints fastened 
with steel bolts and stressed initially to the same value. 
As temperature increases stress in the EC aluminum joint 
from (1) to (2). Upon cooling the stress de- 
creases to (3), which is considerably less than the original 
stress. When the bus joint of the new alloy is subjected 
to the same cycle, the 


accompanying, stress-strain 


increases 


loss in stress, from (1) to (5), is 


much less than that for EC aluminum. 


Properties of Copper and Aluminum Bus Conductor Materials 


Aluminum 
EC-H17 New Alloy 


17,000 29,000 
15,000 25,000 
61% 55% 


Copper 


Tensile Strength —Psi 

Yield Strength Psi 

Electrical Conductivity—-“% !ACS 
Current Carrying Capacity for Given 

Temperature Rise (Same Cross Sec- 

tion) : 100% 82% 79% 
Resistivity at 20 C-——Microhms, 

Sa In./Ft 8.31 
Modulus of Elasticity—Lb/In.* 16x10 
Density Lb/In.’ 0.322 
Temp. Coeff. of Resistance—“Lper 

deg © at 20 C . 


33,000 to 37,500 
Not Specified 
98% 


14.82 
10x 10° 
0.09765 


0.393 0.360 
aaa 


~~ Stress—Psi 


New Alloy 


yEC-HI7T 


+ 


Aluminum 


000! 0002 0003 0.004 


Strain—in./in. 


STRESS-STRAIN CURVE for two aluminum buses shows that the loss 
in joint stress after heat cycling for the new alloy is rather small 


Distribution Board Designed for Greater Flexibility 


63 PRIMARY CIRCUITS are shown on this 13 x 6-ft board that is faced with black linoleum. 
Plastic tape, cribbage pegs, and colored golf tees are used for flexibility. Board was made in are 


three sections and then bolted together to facilitate moving 
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Obsolescence of an old diagram 
board in the Portland Line Depart- 
ment of Central Maine Power Co led 
to a new design of increased scope 
and far greater flexibility. Engineered 
by John Elliott, the board shows 63 
circuits in a 13 x 6-ft area—the wall 
space available in the line department. 

The board is made of %-in. ply- 
wood glued to a 2 x 4-in. frame. Black 
inlaid cemented to the 
face. To facilitate moving the board 
was made in three sections and bolted 
together. 

All line and cable designations are 


linoleum is 


made of %-in. plastic tape in seven 
different 
made easily. Open and closed cutouts 
represented by red and green 
(Continued on page 119) 


colors. Corrections can be 
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--- guides the expert 


In the matter of choosing proper in- 
sulation, the experts are the men 
working the line—designing, build- 
ing, and maintaining it. Prior experi- 
ence with lines on similar terrain, 
under similar conditions, is the most 
valuable single guide in their selec- 
tion of insulation for current and 
future line building. That’s why O-B 


insulators are chosen—time after 
time; property alter property—aflter 
a first order has demonstrated its 
strength in service. Men who know 
the demands that will be put on in 
Sulators, because of past experience, 
get the type they want from O-B 


with confidence! 


Thirty-three vears ago this line was built and energized. It 
has remained in continuous service, with increasing load as 


its service area has grown. The insulation has 


met every 


need, There have been no failures. We feel that this is one 
reason why the power company continues a thirty-three 


vear old habit—it buys O-B! 





two things to 


select in an insulator 


may? 


You can rely on O-B for both. 

We make all types, and we make them in the best 
possible way. Each class—Pintype, Post, Suspension or 
Strain—gets the full and continuing attention of O-B 
research, design and manufacturing facilities. No 
weaklings, adopted for sales expediency, in the O-B 
insulator family. Whatever you get from O-B, you get 
the best—and the best we’ve got. 

Choosing the right type depends on your knowledge of 
service conditions and previous experience in the per- 
formance of power lines. Getting the best make depends 
on your knowledge of the insulator manufacturer; on his 
ability to produce good insulation of all types. 

And so, while the choice of right and best are both the 
line-builders’ responsibility, there’s a great amount of 
help to be had from Ohio Brass. You pick the type; it’s 
our responsibility to make the best! 








> 





; 


ae 


improve the product 


In making it our responsibility to make the best, 
Ohio Brass assumes an attitude of healthy skepti- 
cism toward established practice. Just because it’s 
“been done that way for years’ does not protect 


method from question; the fact is, old ways of 


doing things challenge, goad us toward making 
things faster, better, and of more value to the user. 
An example: assembly line techniques applied to 


INVEST IN SERVICE CONTINUITY WI 


suspension insulator manufacture speed produc 
tion, simplify quality control, and produce a more 
nearly uniform product. Such gains in processing as 
inconstant a raw material as clay advance the art of 
porcelain manufacture. 

Such gains help us meet our responsibility to 
make the best! 


SULATORS 


a 





You are within this circle! 


Close cooperation between Ohio Brass Com- Rely on O-B—Graybar to maintain a working 
pany and the Graybar organization keeps com- stock of distribution materials for you. Talk it 
plete stocks of O-B Distribution Materials on over with a Graybar man. He’s worked out 
hand at more than 100 Graybar warehouses all similar basic stock-on-hand requirements for 
over the United States. Immediate action from other line builders, and he sees to it that they 
the closest of these houses keeps you within the are maintained! 

“overnight delivery” range (at the latest!) 


No. 4427-H 





Distribution Board HAS YOUR LIGHTING 


(Continued from page 114) 


KEPT PACE WITH PROGRESS ? 
cribbage pegs. Emergency or tem- 


porary switching is indicated by col- 
ored golf tees. Laterals and tie points 
are shown by the pegs. Pole numbers 
and streets are presented in %-in 
white letters. 

Primary feeder voltages on the dia- 
gram are 4.16, 11, and 12.47 kv. Be- 
cause of space limitations only pri- 
mary circuits in Portland and four 
suburban districts appear on the map. 
The 3-phase sections of these circuits, 
their tie points and line cutouts, are 
included. 


You're always ahead with Sylvania 
Fluorescent Lamps because of 
Engineering Exactness 


The cathode coils inside Sylvania 
Fluorescent Lamps are precision 
wound ... designed to hold an ex- 
act, predetermined amount of coat- 


a, 
. 
i 
i 
. 
aX 


ing material. This is one of the 
tremendous trifles which accounts 
for the longer life and better per- 
formance of today’s Sylvania lamps. 

It’s also one of the important rea- 
sons why Sylvania lamps can now 
offer you complete assurance of all- 
around satisfaction... or your 
money back.* 


Laat 0 Hy 


Ww C. Dillion & Co, Inc 


ALIGNING BEARINGS on 10,000-kw genera- 
tor with a dynamometer saves time, Dyna- | 
mometer indicates load on bearing { * Try 24 Syivania Fluorescent Lamps 
it of any popular type. If, in your opinion 
they don’t give more light and maintain 
color and brightness for a longer time 


Dynamometer Saves Time Mii than any other brand, send them back 


with your signed Certificate of Assurance | bi 


Aligning Bearings Mt and your money will be refunded 


A method of aligning generator 

bearings with a dynamometer that 

saves considerable time has been de- 

veloped by General Electric Co. On a 

three-bearing unit, the shaft of No. 3 

bearing is supported by a crane, with 

a dynamometer between the crane 

hook and journal. j 3 
[he journal is then positioned to "Sylvania Electric Products Inc., 1740 Broadway, New York 19, N, Yu" 

carry the desired load. Similar checks /\n Canada: Sylvania Elgctric (Conodu) Ltd., University Tower Bidg., $1. Catherine St., Montreal .# Q, 


? 


on the other two bearings are unneces- 


sary, because once the first bearing | » LIGHTING + RADIO * ELECTRONICS + TELEVISION 
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Direct, accurate measurements of 
signal components—15 to 500 ke 


d aie «dha 
woe, -_ 
Pr ie wogeaie tl 


Model 121 Wave Analyzer 


‘This new Sierra Wave Analyzer is designed to give you maximum operating ease, 


high accuracy and broad applicability in analyzing complex wave forms between 


15 and $00 k« 


analysis and induction studies, for determining filter transmission characteristics, 


‘The instrument is particularly useful for carrier system frequency 


or for measuring distortion and intermodulation components of rf signal sources 
and transmitters 


The Model 121 makes possible direct measurement of signal components through- 
out its range, and eliminates complex expensive setups with conventional receivers 


and signal generators. Input level range is + 42 to — 70 dbm at 600 ohms imped- 


Measuring accuracy is + 2 db; selectivity is such that response is 45 db 


down at 1 ke off resonance. Input bridging impedance is 10,000 ohms in| the 
pass band 


ance 


For complete information see your 
local Sierra sales representative 
or request Bulletin 103A 


sierra 


The Sierra 122 Line- i , 
stantly converts Model 121 ¥ 

single-ended to balanced input. The transform- 
er isa broad band ferrite core unit operating flat ated 
within 0.5 db. from 15 to 500 ko. It is compen- ep Cy Coe me 
sated so that readings are correcied Sales representatives in major cities 
for the transformer’s small insertion loss. Manufacturers of 
Offered in three impedances: Model 122A, Wave Analyzers, Line Fault Analyzers, Direction 
135 ohms; 122B, 500 ohns; 122C, 600 ohms. ers, Wide-Band RF Transformers 


Rodio Transmitters 


Model 122 


Sierra Electronic Corporation 


orrier Frequency Voltmeters 


ustom 


Copyright 1953 Sierra Electronic Corp. Data subject to change without notice 


has been properly set the other two 
will carry their calculated loads. 

This method saves time over the 
former method of lining up three bear- 
ings by measuring down from a tight 
line that is stretched over the top of 
the generator. 


Grounding Extension Is 
Easily Applied, Stored 


WILLARD R. HECHT, Substation 
Indiana & Michigan 
Wayne, Ind. 


Dept, 
Electric Co, Fort 


The cable reel and stand illustrated 
was constructed specially for ade- 
quately grounding equipment before 
it is worked on. Several advantages of 
the unit are: 

1, Easy to store, handle, or apply. 
For example, one man can handle it 
without difficulty. A standard “trom- 
bone” hot stick is used to apply 
grounding clamps. 

2. Eliminates tangled or twisted 
cables often caused by hand coiling. 

3. Permits 60-ft extension of 
grounding cable simply by reeling off 
desired length before making connec- 
tions. 

4. Saves time because grounding 
clamps do not have to be bolted onto 
grounding cable and taken off each 
time they are used. 

5. Economical to make. 

The 20-in. diam, 82-in. wide reel 
has %4-in. weatherproof plywood ends, 
a wooden hub, and a 1-in. axle welded 
to the 3-footed pipe stand. The stand’s 
upper horizontal projection prevents 
unwrapping of the reeled cable ends. 
Extending through the hub and turn- 
ing on the axle is a 1%-in. conduit 
having a lock washer and bushing on 
each end, which reinforce the reel. A 


September 6, 1954 @ ELECTRICAL WORLD 





REMEMBER THIS 


Our long experience in working with both util- 
ities and the public is your assurance of de- 


pendable work and good customer relations. 


YOUR BARTLETT DENDRICIAN... 


A local man with a national reputation 


When you employ Bartlett to take care of your trees, you 
not only get the benefit of the reputation and knowledge 
of a large national organization—you get the benefit 

of the services of local men familiar with local conditions. 


In our research Laboratorig& at Stamford, a group of 
scientists are working con p find better ways to 
protect and preserve of America. 


—_—= 
iS 


iY 


q) 


But the man who ree work, the man 
who carries out the our Laboratories 
is the® ician. mecian, similar in his way 
peculiarities 


physical and 
comprehensive 


only had é 


to carry out thé 
representative and put inf® practice the knowledge of the 
Bartlett Tree Research Lalgpratories which stand behind them. 


This teamwork—the compination of local Dendricians 
and the men in the Bartlet®ree Research Laboratories— 
has proved to those critical of results that the Bartlett 
Way (The Scientific Way) gives the best results in the 
long run. Call your nearest Bartlett office for « study 
of your tree situation 


BARTLET T ssc cara 


Home Office, Research Laboratory and Experimental Grounds, Stamford, Conn 


Local Offices from Maine to the Carolinas, and West to Indiana. See your Local Telephone Directory for Local Address, 


ELECTRICAL WORLD @ September 6, 1954 121 





W™« MILLER 


CUSTOM 


Development Time... 


REDUCE COSTS 


i of design without actual construction of preliminary models 
is today an engineering necessity. The MILAC Analog Computer 
makes this short-cut possible by rapid solution of mathematical-elec- 
tronic models of new systems or structures. Different approaches and 
solutions may be tried out more freely, for the cost of construction and 
test of prototypes for each design change is eliminated. Development 
costs and engineering man-hours are thus vastly reduced, for the 
MILAC accurately predicts and rules out faulty designs before final 
performance tests 

To demonstrate the usefulness of the MILAC Computer in engineer- 
ing design and analysis, Wm. Miller Instruments maintains an Analog 
Computing Service, available for solution of either a single design 
problem or an overall development program. 

Detailed information about either the MILAC Computer or the 
Analog Computing Service will be sent on request 


INSTRUMENTS, INC. 


INSTRUMENT DESIGNERS AND MANUFACTURERS 


325 N. HALSTEAD AVENUE - PASADENA 8, CALIFORNIA: RYAN 1-6317 
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handle on the reel aids reeling in the 
cable. 

Coiled on the ree! is 60 ft of flexible 
No. 2/0, 600-v, rubber-covered cable 
The inner cable end extends out of 
a hole near the hub and is attached to 
a grounding clamp. Outer end of the 
cable has three branches terminating 
in hotline clamps suitable for attach- 
ment to a wide range of connections 
No. 2 to 1% in. tubing. While unreel- 
ing or winding the cable, the clamp 
on the inner end can be attached to 
the reel handle to prevent twisting 
and excessive abrasion of the cable. 
The cable is similar to that used on 
grounding sets for line crews. 


Steel Plates 
Cover Street Openings 


G. V. SEAMONS, 
Underground Dept, Oklahoma 
Gas & Electric Co, Oklahoma City 


When doing underground work in 
the downtown district, Oklahoma Gas 
& Electric Co uses steel crossovei 
plates to cover street openings and 
facilitate the movement of _ traffic. 
This also permits keeping the trench 
open long enough so that the concrete 
envelope around the duct lines can 
be poured all at once, after the duct 
run is completed. 

two different sizes of crossover 
plates are used, one for average traffic 
zones and the other for heavy traffic 
zones. Smaller size plates are con- 
structed of %-in. boiler plate steel, 
3% ft wide and 10 ft long, and weigh 
approximately 500 lb. They are used 
in the average traffic zones and are 
usually installed by hand. 

Larger plates are constructed of 
Y2-in. boiler plate steel, 34% ft wide 
and 10 ft long. They weigh approxi- 
mately 700 lb, and are usually in- 
stalled with a light gin pole. However, 
they can also be installed by hand if 
necessary. 

In most traffic zones the smaller 
size crossover plate is sufficient if the 
traffic is across and not with the ex- 
cavation. 

In order to prevent traffic from 
skidding the crossover plates from 
over the excavation, two 4 by 4-in. 
wooden pieces, 20 in. long, are bolted 
to the under side of the crossover 
plate. The pieces protrude down into 
the excavation and hold the crossover 
plate in place. 
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UTAH 


Since telephony began, there has been just 
one way to install telephone wires on poles: 
have a trained man climb up and fasten 
them there. Now Bell Laboratories engi- 
neers have developed a special pole line for 
rural areas. The entire line can be erected 


without climbing a pole. 


The whole job is done from the ground. 


Light-weight poles are quickly and easily 


Fastening wires 


erected. Newly created tools enable men 
to fasten wires to crossarms 10 to 25 feet 


over their heads. 


This inexpensive line promises more serv- 
ice in sparsely populated places. From 
original design to testing, it exemplifies a 
Bell Telephone Laboratories team operation 
in widening telephone service and keeping 


costs down. 


Bell Telephone Laboratories (B) 


IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICA 


with neu 


tool 


limblesa’ 


ound 





INDUSTRIAL APPLICATIONS 


. A ty ie} 


er ae 


ELECTRIC WATER HEATER and piping connections for one of the 


four units serving hangar door groups. Note temperature control in floor 


60-Amp Fused 


Safety Switch ~— 


45-Amp 
Magnetic 


Contactor. _. 


Nee 


Electric Heoter 


Supply —- --* 


10-KW 
208-V 
J Phase 
Heater -—-— | 


Water -~ 
Solution 


Piping =Pumpahp-lZ0V 


4 Wire 120/208 -V Supply 


- JO-Amp Fused Safety Switch 


120-V, /Phase Control /5-Amp 
Circuit 


Electric Circuit 
; », 


Thermostat Built into 
Heater Set at /50 F 


50% Woter - 
Prestone 
Circulation 


= 
| 
| 


Centrifugal Water 
“Mg Ground 


Temp 
7 Control 
3 Set at 
35/40 F 


/ Phase 


Piping 


WIRING DIAGRAM of control and supply system for one unit of 
heating equipment serving one set of rolling doors 


Electric Heat Keeps Hangar Doors Operative 


M. E. GOODRIDGE Worcester County 
Electric Co, Worcester, Mass 


The installation of electric water 


heaters in a new airplane 


Municipal 


storage 
hangar at the Airport, 
Mass., has prevented the 
accumulation of snow and ice on the 


Worcester, 


door rails and kept the doors opera- 


tive all last winter. The electric units 


were installed at a considerable sav- 
ing over oil 


burners and eliminated 


the potential fire hazard 


from oil 
storage and use. During the heating 
season from December to March 1954, 
the heaters and circulating pumps 
used less than 10,000 kwhr, costing 
about $190.00 


is well 


Ihe airport engineer 


satisfied with the 


installation 


RAIL RUNWAYS for one section of hangar 
door freed from ice and snow by electric heat 


and its moderate operating cost. 
The recently constructed storage 
hangar has 120-ft doors at either end. 
divided 
12 ft wide and are 
mounted on wheels. At each doorway 
five sections can be rolled 


The doors at each end are 


into ten sections 


from the 
center to the sides of the building to 
provide complete opening. 

No space heating was planned for 
this hangar and any heating installa- 
The 
wide separation of application points 
indicated the use of 


tion had to be self-protecting. 
four separate 
heating units. Electrical equipment 
seemed the perfect fit. A study of 
heat requirements included the possi- 
ble use of oil burner units, which 
called for an estimated 40,000 Btu per 
hour for each of the four sections of 
the hangar doorways. The Worcester 
County Electric Co proposed 10-kw 
electric heaters instead of oil heaters, 
or 40 kw to serve all four sets of doors, 
plus one centrifugal circulating pump 
for each set of doors. Each pump is 
driven by “4-hp, 120-v, single-phase 
motor. These electric heaters each 
deliver 34,100 Btu per hour. 

Each electric heater is provided with 


an expansion tank and the piping sys- 
tem for each of the four sections in- 
cludes a nest of six pipes with header 
on each end. The pipes are installed 
under the rails at end of the 
building. The piping system was filled 
with 50% “Prestone” solution, so that 
heat is required only when used for 
snow melting. 


each 


The water heaters operate on 208 v, 
3-phase and have a nameplate rating 
of 12 kw at 230 v. The supply circuit 
is 3-phase, 4-wire, 120/208 v. 

Use of the heating system requires 
manual control circuits. 
This starts the circulating pumps and 
energizes . the through con- 
Each electric circulation 
heater has a thermostat for protection 
pump stops. An 
additional thermostat is located in the 


closing of 


heaters 
tactors 
in case the water 
floor near rails to open heater con- 
tactor when ground exceeds 35 F. 
The rate of water solution flow is 
such that the temperature pickup from 
the electric heater is about 10 F in 
through. With the ground 
control set at 35 F, the water tempera- 
ture will probably never exceed 50 F. 
(More Industrials on page 128) 


passing 





AVOID OUTAGES 


by transferring important loads to 
an alternate feeder automatically 


@ When preferred feeder voltage fails, the load is 
automatically transferred to the emergency feeder. 


@ When preferred feeder voltage is restored (for a 
period of % minute) the load is automatically 
returned to the preferred feeder. 


@ There is no “hunting" on system disturbances. 
Load cannot be thrown to a “dead” source. 


@ Model ‘“F6"’ automatic mechanism provides for 
remote operator selection of either feeder as the 
“preferred.” 


Type “RAD" double throw 
oil switch unit with Model 
“EF automatic mechanism. 


NEW 


Improved mechanism 


MODEL ‘‘F’’ 


Enclosed in watertight box. 


* Chassis is removable from simplified case * Motor uses intergral reduction gears 
¢ Only one operating spring * Simplification results in lower price 


The automatic mechanisms are applied to various forms of Type “RA” oil 
switches, either for underground cables or overhead connections—up to 23 Kv., 
400 amperes. All control wiring is done at the factory. Installation of the unit 
merely involves connection of the feed and load cables or wires. 


Send cable data and description of installation conditions for quotation on auto- 
matic transfer oil switches to meet your requirements. 


G&aW ELECTRIC SPECIALTY CO. 
7780 Dante Avenue, Chicago 19, Illinois, U.S.A. 


Representatives in principal cities of U.S.A 
In Canada—Powerlite Devices, béd., Toronto, Montreal & Vancouver 
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MOLONEY... 


2500/3125 Kva Class OA/FA Load Ratio Con- 
trol Transformers, three phase, 60 cycle, rated 
high voltage 34500 volts delta with disconnect 
switch, low voltage 5018 volts delta with plus or 
minus 10% regulation in 32 steps of %%. 


SALES OFFICES iN ALL PRINCIPAL CiTieés FACTORIES 
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For years the name Moloney on a transformer has meant a better product. 
As utilities have grown and become more complex, so have transformers. 
All this expansion in the power field has been paralleled by expansion 
here at Moloney. Many utilities feel that Moloney Transformers are the 


best you can buy. They are right, because— 


T H E Lines 


Take, for instance, Load Tap Changing Equipment; With dependable 
Moloney Automatic Load Tap Changing Equipment, a well regulated 
voltage system will result which offers advantages to both utility and con- 
sumer. The consumer advantage is trouble free functioning of equipment 
utilizing designed performance. The Utility advantage is utmost power 


delivery at times when power demands are profitable. 


Moloney Load Tap Changing Equipment provides a positive power supply 
at a constant voltage. Only Moloney Load Tap Changing Equipment has 


the exclusive principle of reactor by-pass switching. 


Available for Step Voltage Regulators, Regulating Transformers, Load 
Ratio Control Transformers, Phase Shifting Transformers or Special 
Applications, 


Pra aR wt 


MOLONEY ELECTRIC COMPANY 


s$T. oo 2 ).3, MO. TORONTO, ONT. 
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A new electronically-controiled manipulator 
has been developed by engineers at 
Argonne National Laboratory to permit 
scientists to handle “hot” radioactive ma 
terials at a distance of several hundred 
feet or from behind sealed barriers, The 
new unit, which uses electrical signals, 
reproduces the same seven basic motions 
involved in grasping, lifting, moving and 
turning objects 


teh EY 
BLOWER 


Pema ee S| 


CATALYST TRACK HOPPER 
AND BULK FEEDER 


Replacing a conventional mechanical batch 
system of handling catalyst, Kaiser Engi 
neers developed a continuous air stream 
bulk hyndling method, Operating costs 
were reduced by this unique system which 
moves catalyst at iy tons per hour with 
an attrition loss of less than the 2% 


guarantes d 


= -— 


Modern Physics for the 
Engineer, edited by Louis 


N. Ridenour, is 


tion of lectures 


maximum 


a collec. 
piven by 
a group of di tingul hed 
physicists and others at 
the University of California, Los Angeles, 
The aim of the book is to give engineers 
a brief account of some of the most 
interesting developments in this funda 
mental physical seience, Published by 


McGraw-Hill 


= 


Kaiser Engineers has approximately 600 
professional engineers, technical experts 
and stall ready to tackle your problem in 
design, engineering or construction, Call 
or write: Kaiser Engineers Division of 
Henry J, Kaiser Company, Kaiser Build 
ing, Oakland 12, California 
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Cure Cement Tile With Heat Lamps 


NEPHI SACHS, Consultant, 
Business Development Dept, 
Utah Power & Light Co, Ogden 


Infrared lamps are being used to 
cure cement roofing tile at the Holley 
Co, Ogden, Utah. 
stall or 


Inexpensive to in- 
maintain, the lamps aid in 
curing the tile properly and at a very 
low unit cost 

Thin concrete slabs, such as tile 
shingles, have a fine sandy aggregate 
that requires more cement and more 
attention in curing. It is necessary 
to maintain an even temperature of 
about 90 F. This allows sweating 
about the tile so that moisture pene- 
tration is uniform. 

At the Holley Co, 32 250-w infra- 
red lamps are used to maintain a 90-F 
temperature in the drying room that 
14x60 ft. An aluminum 
ceiling in the room is insulated with 
glass fiber which reflects light and is 
not affected by moisture. 


measures 


25% 


The lamps may be switched in 
steps to get the proper 
heat. The initial 


amount of 


curing period is 


FLUORESCENT LAMP and luminaire mainte 
nance is speeded by ladder racks 


Ladder Racks 
Aid Lighting Maintenance 


Aluminum ladder rigged with a hold- 
ing rack for the luminaire and burned- 
out lamp, also the set of Micarta 
laminated plastic quivers for indivi- 
dual replacement lamps, lightens the 
lighting maintenance work at Westing- 
house 


Pa 


Transformer Division, Sharon, 


DRYING ROOM temperature is maintained at 
90 F by 32 250-W infrared lamps 


from 12 to 24 hr depending on outside 
weather conditions. After that time 
outside air and moisture are sufficient 
for final curing. The tile then dries 
uniformly and evenly without cracks 
or chips. Total connected load in- 
cludes two 8-kw drying rooms and 15 
hp of motor load. 


Strip Heaters Aid 
Photostat Processing 


Heating 


solutions for 
photostats during cold weather with 
electric strip heaters at 


developing 


The Dayton 
Power and Light Co insures constant 
72 F temperatures for turning out bet- 
ter photostats. Before the heaters 
were installed, the developing solution 
temperature varied over a wide range. 
The developing room is remote and 
receives no heat from the main build- 
ing heating plant. A portable electric 
space heater keeps the operators warm 
in the winter but the solutions are 
cold. Two 250-w strip heaters are 
fastened to the bottom of the de- 
veloper and fixer tanks. A thermostat 
is mounted to the bottom of these 
tanks to maintain constant tempera- 
ture. Immersion heaters could not be 
used because the liquid depth in the 
trays is 2 in. or less. The thermostat 
bulb is not immersed because of the 
corrosive action of the solutions. Now 
the developing time is easily controlled 
and the solutions are not too cold for 
processing. Eldon W. Miller, Electric 
Heating Engineer, Dayton Power and 
Light Co. 
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Natvar Products 


* Varnished cambric—cioth and tape 

® Varnished canvas and duck 

* Varnished silk and special rayon 

* Varnished—Silicone coated Fiberglas 

* Varnished papers—rope and kraft 

® Slot cell combinations, Aboglas® 

® Vinyl coated — varnished —lacquered 
tubing and sleeving 

© Extruded vinyl tubing and tape 

© Styroflex® flexible polystyrene tape 

* Extruded identification markers 


Ask for Catalog No. 23 


FiO 


Interior view of a 125 kv 
transformer used in X-Ray 
equipment manufactured 
by Siemens-Reiniger- 
Werke A. G. It is an oil 
immersed type and oper- 
ates from a 380 volt AC 
power source, Primary 
leads are insulated and 
protected with Natvar 
400 Extruded Vinyl 
T ubing which retains its 
excellent electrical and 
mechanical properties in 
spite of heat and oil. 


ew, if any, are the names in the electri- 


cal industry that are more widely known 


internationally tha 


a inly 


einiger- 
-wermany, co 
als are carefully tested ang 
icularly for such equipm 


apparatus which is exp@ee 
satisfactorily for mg ! 


noamaintenanc 
VSI Tubing i 

tect leads of X-R& 

of its uniformly go0e 


chanical characteristics ane 


to heat and oil. 


vd insulating materials w 
properties, you ca 


ible 


sulation@, 


oe \ 
‘ 


NAT YAR coneonsrion tm 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION 


TELEPHONE 
KAHWAY 7-8800 


CABLE ADDRESS 
NATVAR: RAHWAY, N. J. 


221 RANDOLPH AVENUE © WOODBRIDGE, NEW JERSEY 
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To protect your equipment, 
install safe, fast-acting 


GRINNELL MULSIFYRE Stud 


All it ever takes, at any time, is for 
an arc to come in contact with oil 
to touch off a fire. If unchecked, as 
with the $50,000 blaze in the top 
picture, damage can be extensive. 

But if there are spray projectors 
of a Grinnell Mulsifyre System on 
guard, such as those being demon- 
strated in the lower photograph, 
extinguishment usually can be ob- 
tained in a matter of seconds. In fact, 
the record is replete with cases of 
fires, occurring in oil, which fast- 
acting Grinnell Mulsifyre Systems 
have put out in quick time. 


GRINNELL li) 


A Grinnell Mulsifyre Systems is effec- 
tive wherever the danger of fire in 
medium or heavy oils can be limited 
to a definite area. In these oils the 
surface emulsion remains to give 
after-protection against flashback. 
There are hundreds of dependable 
Mulsifyre installations in service all 
over the world. Get the facts on how 
you can save trouble and expense 
with a reliable Grinnell emulsion- 
forming spray system. Write Grinnell 
Company, Inc., 252 West Exchange 
Street, Providence, Rhode Island. 
Branch offices in principal cities. 


Me 


EMULSION-EXTINGUISHMENT OF OIL FIRES 
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INDUSTRIAL BRIEFS 


Melting steel in 1,200-kva, 11/2 -ton per 
hr electric melting furnace at the 
Crawford Steel Foundry, Bucyrus, 
Ohio, provides more flexibility and 
closer control of the analyses of var- 
ious types of steel than was possible 
with the previously-used 20-ton open 
hearth melting furnace which com- 
pany shut down. A more even pro- 
duction of castings is possible since 
the electric furnace can be relined over 
a weekend whereas the open hearth 
furnace required 
down time. 


almost a month 
Although furnace trans- 
former is rated at 1,200 kva, the fur- 
nace is being operated at a rate of up 
to 1,650 kw without ill effect. V. C. 
Schumacher, Industrial Sales Repre- 


sentative, Ohio Power Co, Bucyrus, 
Ohio 


Brass brazing by new automatic braz- 
ing operation using a 90-kw electric 
salt bath brazing furnace at Monark 
Silver King, Inc, Chicago, Ill. saves 
7 cents on each bicycle fork. The 
after 4 
Production has 


been increased by 270%. 


new system paid for itself 


months of operation 
from 75 to 
280 forks per hour. Less than 1% 
show defects in joints, and even these 
can be salvaged by reworking. Pre 
viously the steel bicycle forks were 
brazed in two gas-fired pots containing 
molten brass. The operator preheated 
the forks by laying them on top of 
the furnace, and then dipping them 
into the molten brass, one fork at a 
time. Quality and production were 
naturally dependent on the alertness, 
speed, and efficiency of the operator 
With this arrangement, two shifts of 
8 hours each were required to pro- 
duce 1200 forks. 


%¢ 


Rejects ran about 
© and it was not possible to rework 
them. Ajax Tips and Trends. 


Baking paint on stainless steel furni- 


ture and soda fountain equipment 
with infrared heat has opened new 
markets for R. M. Green & Sons Inc, 
Nesquehoning, Pa at a low cost it 
didn’t believe was possible. Company 
built the oven itself and installed 66 
infrared 


units consisting of four 


1000-w lamps per unit. Oven proved 
so successful Green hopes to expand 
production and add new employees 
Clare Long, Industrial Power Repre- 
sentative, Pennsylvania Power & Light 


Co, Pottsville, Pa 
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@ Elkonite contacts offer designers 
of heavy-duty circuit interrupting 
equipment combined characteris- 
tics of: 


Good electrical and thermal 
conductivity 


Resistance to are erosion 
Resistance to sticking 


Resistance to mechanical wear 


For Heavy-Duty Service 


ELKONITE 


Contacts 
Have No Equal 


and impact 


High hardness... 


to a degree unequalled by other 
materials, 


These qualities spell long, depend- 
able contact life. They are achieved 
by the unique Elkonite process. de- 
veloped by Mallory, which combines 
metals that will not alloy. New ma- 
terials result, with physical properties 
often superior to those of their 
constituents. 


Thus, Elkonite combines the are- 
resistance of refractory metals, such 
as tungsten, molybdenum or their 
carbides, with the high current- 
carrying ability of silver or copper. 
Elkonite contacts withstand severe 
short-circuit arcing conditions, and 
are the accepted standard for all 
heavy-duty circuit-interrupting 
equipment. 


Only Elkonite offers all the charac- 
teristics you require for maximum 
performance in your product. An 
extensive selection of types is avail- 
able tosuit your specific requirements. 
For detailed technical information 
and valuable design data, write to- 
day for a copy of the new Mallory 
Contact Catalog. 


Lea a 


Expect more... Get more from MALLor 


P.R. MALLORY & CO. Inc ai 
Serving Industry with These Products: 
Electromechanical—Resistors ¢ Switches @ Television Tuners © Vibrators j 
Electrochemical—Capacitors © Rectifiers © Mercury Batteries . 


Metallurgical— Contacts © Special Metals and Ceramics © Welding Materials 


R. MALLORY & CO ine INDIANAPOLIS 6, INDIANA 
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SALES & SERVICE 


INFRARED LAMPS have found a new field of application in maternity 
ward of St. Bernard kennel on Russel Dice farm at Connersville, Ind. 


RESIDENTIAL * RURAL © COMMERCIAL 


Infrared Lamps Brood Pups and Ponies 


Problems of raising baby chicks 
and pigs have for several years been 
solved by using infrared (heat) lamp 
brooders. Public Service Co of In- 
diana reports the use of such lamps 
has been extended to the raising of 
puppies and ponies 

A St 
infrared lamps when a litter of puppies 


arrived during a cool spell. A 250-w 


Bernard kennel started use of 


Wiring Financing: 


Cincinnati rewires 592 homes, 
commercial jobs with its now 
famous credit plan . 


residential and com- 
includ- 
ing use of display windows on Main 
Street at Cincinnati 
Co offices (EW, Feb. 22, p 
June 28, p 8&7) has 


siderable 


Promotion of 


mercial rewiring financing 
Gas & Electric 
146 and 
attracted con- 
attention The program 
1953. Through 


jobs had been 


started November 1, 
Aug 20, 1954, 592 
accepted from 200 contractors for a 
total $143,622. Jobs run 
from $24 to $2,000 with an average 
of $251. Of the last 
third were from contractors using this 
plan for the first time. 

Cincinnati Gas and Electric Co re- 


amount of 


,50 jobs, one- 


cently offered the contractors an op- 


132 


lamp was used to see the little pups 
through They 
pleased with results, as shown by fine 


this crisis. were so 
healthy pups and no losses, that now 
they depend on heat lamps to bring 
their litters along until the puppies 
are strong and well established. 

Clark of Martinsville, Ind. 
has found infrared lamps equally ef- 
fective in colt brooding. Clark op- 


Leon 


PRIZE SHETLAND PONIES get off to a good start with the help of 
infrared lamps at Leon Clark’s Kiddieland stables in Martinsville, Ind. 


erates a Kiddieland, adjacent to a 
drive-in theater. Pony rides for chil- 
dren are a feature of Kiddieland. 

When a colt was born during a cold 
snap, and was having trouble getting 
started, Clark, on advice of his Public 
Service Co of Indiana representative, 
installed a 250-w infrared lamp. Suc- 
cess has led to general use of lamps 
for the young colts. 


| 
| 
| 
| 
| 
| 3 


_— 


WINDOW DISPLAY at Cincinnati G&E’s building tells folks they can rewire on easy credit 


terms. Working with contractors, 


portunity to participate in a direct 
mail campaign. A total of 56 con- 
tractors asked to be included. The 
utility imprinted the contractors’ 


September 6, 


utility also has used direct mail 


to promote plan 


names on all their mailing pieces. 
The contractors, in turn, reimbursed 
the utility company for the special 
postage permit. 
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pact, low-loss design. Thermal capacities 

re high for severe load conditions. Sturdy, time- 

proven core and coil construction withstands re- 
yeated short-circuit stresses of network operation. 


e, dependable tap-changing mechanism. 
andle inserted through two-inch opening on 
cover operates mechanism. Handle cannot be re- 
moved unless it is in positive tap position. Cover 
location of handle entrance eliminates packing 
land maintenance. 


eaded valve connections to tank are solder- 
iped for extra protection. Valves are located for 
easy access. Globe-type valves with: non-rotating 
sats close tight, avoid wear on valve seats. 
Ocievoure gaskets have proved their supe- 
riority over other types of gaskets for sealing bush- 
ings in the tank wall in over 6 years’ continual 
use. Alternate plies of preformed springlike metal 
and non-metallic fillers provide unusual resilience 
and actually adjust themselves to changes in 
operating conditions. Gaskets can be installed 
without cements or grease. They can be quickly re- 
oved if required and may be re-used if necessary. 


t blast cleaning, three coats of baked-on 
paint formulated for high water resistance, and 
compound treatment of base and tubes in base 
area give superior surface treatment. A-A317 


HH 


Laat 
PAU Ls 8S 


in City after City... 


PROVED 


By Performance 


On utility systems all over the country 
Allis-Chalmers network transformers meet the 
test of reliable and economical service. New 
A-C network units are ordered repeatedly to 
take their place alongside the more than 14% 
million kva already installed. 

You get unusual flexibility in choice. To sim- 
plify your application problems, Allis-Chalmers 
builds all three basic types: oil-filled, Chlorextol 
liquid-filled, and sealed dry type. 

It will pay you to investigate the design and 
construction details of Allis-Chalmers network 
transformers before you order your next unit. 
Consult the A-C district office near you or 
write Allis-Chalmers, Milwaukee 1, Wisconsin, 
for more information. 


Chiorexto! is an Allis-Choimers trademark 


ALLIS-CHALMERS 
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BENEFITS of room air conditioning are effectively displayed in bank window. In addition to 
window and console units, display contains props like water, dirt bags to describe benefits 


Bank Promotes Air Conditioning 


Here is an idea for utility sales de- 
partments in enlisting aid in promot- 
ing load building equipment and ap- 
pliances 

The First National Bank and Trust 
Co of Paterson, New Jersey, recently 
displayed air conditioning equipment 
so successfully that the usual 2-week 
period for displays was extended to 4 
broken 


because of the unusually large number 


weeks. This precedent was 
of people that viewed the display. 
The bank believes that by helping 
merchants 
they help sell their own services. They 


to sell products of local 
put their theory to work in the form 
of seasonal window displays with edu- 
cational themes merchandising the re- 
spective consumer products, local re- 
tail outlets and the bank’s finance 
service 

According to vice president Conrad 
Legare, window 
Conditioners of 


this recent created 
by Remington Air 
New Inc, illus- 


trated the benefits of year ‘round air 


Jersey, dramatically 
conditioning. The tie-up between this 
manufacturer bank was ef- 
fected by a card listing its dealers and 


and the 


announcing that purchases of air con- 
ditioners could be financed through 
the bank 

In addition to window and console 
units, the display consisted of props 
described benefits of air 
Quart 
dramatized control of humidity, and 


a card pointed out that “40 


which con- 


ditioning bottles of water 
quarts 


134 


of moisture can be removed from 
room air every 24 hours.” A broom, 
dustpan and cellophane bag of dirt 
and soot condi- 
tioner’s filtering efficiency. An accom- 
panying card stated, 


of cleaning 


illustrated an air 
“save 12 hours 
time each week 

Remington removes 98% of suspended 
dust, pollen and soot from the air.” 


Commercial Cooking Drive 
Ups Duquesne Revenues 


ALEX R. HAMPSEY, JR, 
Supervisor Training and Education 
Duquesne Light Co, Pittsburgh, Pa 


Sale of 729 pieces of new commer- 
cial electric cooking equipment esti- 
mated to $80,000 to its 
annual electric revenues is reported 
by Duquesne Light Co as the result 
“All-Industry Co- 
ordinated Commercial Electric Cook- 
ing Activity” 


add nearly 


of its sixth annual 


The activity, which ran from Jan 
26 to April 25, 1954 was directed by 
Duquesne with active cooperation 
from major equipment manufacturers, 
distributors and dealers. 

A sales quota of 3.000 kw was set, 
representing an annual revenue of ap- 
proximately $63,000. When the ac- 
tual tallied, 3,858.7 kw 
had been added, topping the quota by 
28.5%. $77,924 in additional 
annual revenue was expected. 


Blueprint for the highly successful 


results were 


Some 


September 6, 


program was composed of four sepa- 
rate but closely integrated fields of 
endeavor: 


1. Utility 
trated the bulk of their sales calls 
and 


tomers. 


sales personnel concen- 


efforts on food service cus- 
2. Dealer and utility sales people 
encouraged to place extra 
emphasis on commercial electric 
cooking by means of a cash incen- 
tive plan. 

3. A series of direct mail pieces 
were sent out at regular intervals 
during activity’s 12-week period. 
4. An “All-Electric Center” ex- 
hibit was set up at the Pennsy!l- 
vania State Restaurant Show in 
Pittsburgh Jan. 18-19-20. 


were 


Sales representatives concentrated 
63% of their sales calls (a total of 
4,167) on food service accounts; 5.7 
calls were made for every sale; aver- 
age number of kw per sale was 5.3. 
A total of 
made including actual demonstrations 
of equipment and visitations by cus- 
tomers to other electric cooking in- 
stallations. Duquesne found the visi- 
tations proved especially helpful in 
closing sales. 

To help enthusiasm and 
build spirit, incentive 
plans for both company and dealer 
sales personnel were offered. 

When the program was concluded, 
Duquesne found, thanks to efforts like 
this, that than 34,000 kw of 
commercial electric cooking equip- 
ment had been added to its system 
since 1940, 


117 demonstrations were 


create 
competitive 


more 


S & S Shorts 


New Campaigns: General Electric’s 
1954 “Bulbsnatcher Blitz” will get un- 
derway from coast to coast Oct. 1. 
Merchandising displays will feature 
colorful cop admonishing consumers 
to “STOP Bulbsnatching”. 


New Products: Less need for clean- 
ing and higher efficiency are claimed 
for new school lighting fixture, an- 
noenced by Gibson Manufacturing 
Co. Convection currents keep fixtures 
clean, cuts maintenance says maker... . 

Smithcraft Lighting 
new functional store lighting system, 
which may be arranged in multiple 
rows or end to end without requiring 
lampholders or conventional housings. 


Division has 
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MARLOWE SUBSTATION — 


“Packaged” for Potomac 


... from penciled line diagram to completed substation — with one contact! 
That's the story of the building of Marlowe Substation. 


Fast-growing Potomac Edison with headquarters at Hagerstown, Maryland, 
covers 8,000 square miles of rural, industrial and commercial load area. 
Their basic transmission triangle, with sides approximately 60 miles in 
length, has just been stepped up to 132 kv. 

Marlowe, master control link in this new system, is a modern coordinated 
substation. The details of its construction, with some of the outstanding 


factors responsible for savings realized, are told on the next seven pages. 


Grouped in front of the system dispatching board at Marlowe Substation of Potomac 
Edison Company are (left to right): C. S. James, System Operator; H. H. Startzman, 
Chief Engineer; W. C. Feaster, Electrical Engineer—all of Potomac Edison—and J. N. 
“Nick” King, local Westinghouse representative—Potomac’s one contact. 


Westinghouse 





jalan ate scat 
eae ’ ra 


()ver-all view of Marlowe 
he ;dquarters ot Potomac Kdison's 
ystem \ full coordinated m 


Westinghouse 


Miller C onstrus 
who was in « ru oft ilding Marlowe 
The complete packaged coordination of 
made his job easier ind faster. Note space 
rderhunge ype Rl sicle bre ik disconn cts 


rcuit breaker isolation 
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Modern Marlowe Substation 
is Potomac’s 
operational nerve center 


lhe site for Marlowe Substation—on the high south 


’ bank of the Potomac directly opposite the R. Paul 
Smith generating station—was selected for three 
reasons. First, it avoids the possibility of flood, 
‘ which in 1946 completely submerged the first floor 
of Smith Station. Second, the high south bank en- 
ables Marlowe to avoid excessive Maintenance Costs C. S. James and his system dispatchers at the large, color 
due to smog and fly ash. And third, Marlowe is the coded dispatching board at Marlowe. From this point, 
load center of Potomac Edison's growing system dispatchers supervise and control transmission of power 
; throughout the system 
: From Marlowe, system load dispatchers supervise 
- and control transmission ot powe! to all points on 


company property—utilizing microwave and power 
line carrier tor Communication and protective re- 
laying. [he most modern of protective and control 
equipment makes Marlowe Potomac’s most effi- 


ciently ope rated substation. 


Let's see how Nick King and Westinghouse 
helped Potomac to beat their construction deadline 
and also, in the words of H. H. Startzman, Chief 
Engineer of Potomac Edison, made possible ‘sub 


stantial savings in engineering costs’. 


ad 


ren 











View from Marlowe Substation down the hill and across 
the Potomac River to the R. Paul Smith Station—largest of 


Potomac’'s } peneratinyg station capacity 91,400 kw 








“Package within a package is this 44 kv unit which 
supplies the area surrounding Marlowe Substation. Shown 
in the foreground are Westinghouse Type SL station service 


transformers protected by BA De-ion” power fuses 
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Packaged for Potomac 


From penciled diagram to an on-the-line substation... with 


“It went up so easily,” said Doc Miller, Construction ones. From the time that W. C. Feaster handed Nick 
Foreman of Potomac Edison we thought there King a simple penciled diagram of basic require- 
must be a catch to it. There wasn't!’ The reasons ments, the coordinated sequence of events occurr¢ d 


why Marlowe Substation “went up easily” are good like this 



















one source...Westinghouse 





First, complete drawings arrived at Potomac 
which showed the general layout of Marlowe Sub- 
staulion. Details were included which permitted 
Doc Miller to begin building foundations. Loading 
calculations showing thrusts and mechanical stress 


data showed exactly how much concrete to use 


Equipment drawings then arrived to enable Dox 
to build pads and arrange for all connections in- 


cluding those underground 





* 
lhe complete station structure came in on schedule H. B. Pitzer, Potomac Edison Communications Engineer, 
' ‘ ‘ . ) icro mbly 
and Doc Miller and his crew erected it using detailed at a Westinghouse Type FB microwave radio assem 
! > 
‘ ' ' : operating in the 952 to 960 megacycle band. Three 
erection drawings which accompanied it. perating ' 
. repeater stations are used over O miles of mountainous 
Power circuit breakers were next on the scene so terrain to Ridgeley Station at Cumberland, Maryland 
i . . ‘ lem t 4 P adi 
that they could be placed with the crane which had Four voice channels, two telemetering, one VHF radio 
control and one test channel ire im use at Marlowe 







been used to erect the steel structure. 


Final delivery of all remaining equipment includ- 




















ing a 40,000-kva “Form-Fit” power transformer, 
lightning arresters, disconnecting switches, power 
fuses, instrument transformers, line traps and many 


other items was made when Doc was ready for them. 


Marlowe Substation including communication 
and relaying apparatus was energized on July 40, 


1954—well ahead of schedule. 





W. C. Feaster describes operation of pneumatic mechanism > 
of a Type GM-4-A, 148-kyv class circuit breaker to E. | 
“Ed” Hays, Substation Operator at Marlowe. The Type 
AA-10 pneumatic operating mechanism shown is capable 

of high-speed, 4-cycle opening and 20-cycle reclosing with 


minimum shoc kK to parts 


FE. R. Cushen, Test Engineer, and Charles Morrison, Plan 
ning Engineer of Potomac Edison, at power line carrier 
relay panel. The first three sections of this panel include 
lypes CR, HKB, HZM and HRP relays for protection of 
132-kv lines. The last two panels include Types CA 
LC-2 and CQ relays for transformer and bus protection ¥ 












* O. L. Wallis, Potomac Fdison Assistant Electrical Engineer, 
inspects Marlowe Substation’s Westinghouse station-type 
Autovalve’ arresters which protect the 142-kv equipment 
SV arresters will discharge lightning surges of more than 
100,000 amperes. They are designed to give the greatest 


protective margins available in high-capacity arresters 
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delivery... simplified installation... lower costs 


Standardized Westinghouse equipment was used 
throughout Marlowe Substation. It contributed 
greatly to savings in both time and money because 
it Cut time in engineering, manufacturing, delivery 
and installation. Doc Miller’s construction personnel 


had no “specials” to deal with 


In addition, the delivery of Marlowe Substation 
with one order—one supplier—one responsibility— 
proved conclusively to Potomac Edison executives 
that substantial savings could be realized while still 
maintaining rigid standards for reliability and flexi- 
bility for future growth. Each component of Mar- 
lowe is designed to permit future expansion with 


minimum changes or additions. 


H. H. Startzman at the 69-kyv/1432-kv, OA/PA Form-Fit 
power transformer of Marlowe Substation. Marlowe Sub- 
station is the third site Jor this transformer, since it has been 
moved with progress of Potomac’s 132-kv ¢ xpansion. The lighter 
weight, smaller size and rugged construction of Form-Fit 
power transformers were distinct advantages to these moves 
Note that the SV arresters are mounted on the transformer 


close to the bushings for maximum protection. 


Standardized equipment for Marlowe meant faster 


Westinghouse 
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FE. R. Cushen checking installation of three Westinghouse 
OPT, 44.5-kv potential transformers. Westinghouse instru 


ment transformers are noted for reliability and accuras 


J. N. King and H. H. Startzman, at the 142-kv/44.5-kyv 


Form-Fit power transformer—second largest on Potomac 
system. Westinghouse Form-Fit design offers the maximum 
in mechan il thermal ind dielectric cNaracterists it 


reduced size and weight 


you can BE SURE... iF 7s 





Marlowe Substation is ready 
for continued expansion 


According to H. H. Startzman, Potomac Edison’s 
load in 1933 was 46,350 kw; in 1943, it had jumped 
to 91,700 kw and 1953 ended with a total of 
194,900 kw—more than a 300% increase in twenty 
years. 

With the company actively engaged in all phases 
of civic and industrial development programs, 


Potomac Edison is preparing now for at least 
another 100% load increase by 1963. 


W ork is under way to extend 132-kv transmission 
to Marion, Pennsylvania, on the north... Thurmont 
and Frederick, Maryland, on the east, as shown in 
the system chart below 


Marlowe Substation is designed to handle this 
growth with a minimum of changes and additions— 
an important factor in Potomac Edison planning. 
The added advantages of a completely “packaged” 
substation from one supplier—one responsibility— 
helped them considerably in meeting their increas- 
ing loads economically, without sacrifice of rigid 
standards of reliability. CP-1023 


LAKE LYNN 


BERKELEY 
SPRINGS 
Js*@ 


MORGAN 


MARLOWE/ 
ALBRIGHT ©) 


MARTINSBURC 


Charles Morrison, Planning Engineer for Potomac 

Edison, and J. N. King (see photo above) check the 

Westinghouse 138-kv class, three-phase power circuit : 
breaker, which will shortly be protecting new 132-kv siccnaagipanain 


‘ ; ’ PROPOSED 132 KV 
transmission lines into Frederick Substation. Dotted os RIVERTON) TRANSMISSION LINES 


lines on the Potomac Edison system chart (above) show ae canst anne MAJOR SUBSTATIONS 


142-ky expansion now under way. (GO) MAJOR POWER PLANTS 


i == ee STATE LINES 
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on (B-4012 
[] Power Circuit Breakers 


)B-5834 


] Power Line Carrier B-5873 
Get complete product data ] Microwave . B-5850 


. (LL 41-600.3 
on all products shown from booklets listed at ] Power Line Carrier Relays )DB 41-412 


right. Avai-able through your local Westinghouse 1 Moeur Tennainemers B-4142-A 


representative, or by writing direct to Westinghouse ] Instrument Transformers.............. PL 45-000 


Electric Corporation, 3} Gateway Center, P.O, Box _) Line Traps............... -++++» DB 49-620 
868, Piusburgh 30, Pennsylvania. ] Disconnecting Switches ey B-4726 
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MANUFACTURERS AND 


LABORATORY PLANS are checked by L. F. Roehmann and Dr. E. W. Greenfield, 
research department director. Technician adjusts rectifiers that provide the power 


MARKETS 


TEMPERATURE-CONTROLLED test room 
electrically and cooled by refrigeration. 


eal 


is heated 


Kaiser Opens Conductor Lab at Spokane 


A new laboratory for measuring 
electrical properties of conductors and 
materials covering them has been es- 
tablished by Kaiser Aluminum & 
Chemical Corp in Spokane, Wash. Be- 
lieved to be the most advanced in the 
country, the conductor testing station 
will provide experimental crosschecks 
calculated data. It 
power 


on consists of a 


test room, sources, controls, 
and measuring equipment. 

The 7 x 30 x 8-ft 
heavily insulated and equipped with 


refrigerator 


test room 1s 


type doors and double 


glass windows. It can be electrically 
heated to 60C and cooled by refrigera- 
tion to 4C. Thermostatic controls 
maintain temperature within +1C ex- 
cept between 20 and 30C where 
closer control is obtained by operat- 
ing both refrigerator and heaters. 
Inside the room are water tanks for 
testing submerged cables and for in- 
tests. A exhaust is 
provided for overload and burn-off 


sulation smoke 
tests. 

A wind machine having 12 fans on 
1-ft centers provides a crosswind of 
0 to 6 fps against the center test sec- 
tion of cable. Fans are controlled as 
a group by a central autotransformer 
and individually by small rheostats 
and a stroboscope. 


Power . . . Power sources in the lab- 
oratory include two for ac and an- 


other for dc. One 2-kva ac source 
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comprises a magnetic voltage regula- 
tor having a 
3%, 


fine-control 


wave-shape distortion 
less than an autotransformer, a 
0-250 
The 
a 60-kva, 
single-phase having a 
440-v primary and a 0-20-v, 0-3,000- 


amp secondary with stepless saturable 


rheostat, and a 
500-amp insulating transformer. 
other ac source consists of 


transformer 


reactor control 

The de power is supplied by two, 
six-phase, 0-18-v, O-1,500-amp_ sele 
nium rectifiers with stepless saturable 
reactor control and voltage controllet 
to hold output constant 

All controls, except for the smaller 
ac source, are centralized on a switch 
board. A 0-3,000-amp switchboard 
ammeter permits current settings be- 
tween 50 and 3,000 amp 
of a germanium rectifier-converter 
with a de instrument having cut-pole 
pieces to provide the desired open 
scale. 

Behind the switchboard are 3,000- 
amp aluminum bus bars having silver 
plated connecting 
with sealing paste. Bolts are 12-in 
aluminum alloy and are tightened to 
30 ft-lb. 


It consists 


surfaces covered 


Instruments . . . Basic metering in- 
cludes two Kelvin bridges to measure 
de resistance and determine conductor 
temperature, a complex compensator 
to measure ac resistance and reactance, 
and a compensated wattmeter used as 


1954 


an alternative for ac resistance meas- 


urements 

One Kelvin bridge is a regular pre- 
cision model with a range from 0.01 
microhm to | ohm. Maximum cur- 
rent is 50 amp. 

The other, a five-decade precision 
bridge with built-in lead compensator, 
four 


fixed external manganin standard re- 


was specially built and uses 
sistors that connect in series with the 
cable under test. The bridge will meas- 
ure 0.001 The 


manganin standard is kerosene-cooled, 


microhms to 2 ohms, 
with a water-cooled heat exchanger, 
for 3,000-amp continuous loading. 

The complex compensator consists 
of a precision current transformer and 
a conventional ac potential divider 
inductometer. A 
special, phase-discriminating cathode 


ray oscilloscope was built for the null 


and Brooks mutual 


indicator 


For exceedingly low ac resistance 


(very large cable) the compensated 


wattmeter is used. Its current coil is 
connected to the current transformer 
and voltage is supplied from a phase 
Part of this volt 


age is bucked against the cable voltage 


shifter like a selsyn. 


drop and the oscilloscope is used as 
null detector 

Other metering equipment includes 
precision shunts, current transformers, 
and de and ac laboratory instruments. 
Switchboard meters serve 
preliminary adjustments. 


only for 





Gas-Insulated Transformers . . 


. +. @re announced by General Electric. 


Two 69-kv units going 


to Consolidated Edison are claimed to have many advantages. 


Future transformers may be lighter, 
quieter, and safer as a result of a 
new manufacturing development an- 
nounced today by Electric 
Co, This new step may also lead to 
the elimination of liquids for use as 
power 


General 


transformer insulations and 
coolants. 

Ihe development, a joint project 
with the Consolidated Edison Co of 
New York, involves the first applica- 
tion of a high-dielectric gaseous insu- 
lation to high-voltage power 
formers. 


trans- 


Sulfur Hexafluoride Gas Used .. . 
W. S. Ginn, general manager of GE's 
transformer department, said it fore- 
tells the eventual displacement of oil 
and askarel-filled transformer con- 
struction by gas-filled, dry-type con- 
struction. The new units filled with 
sulfur hexafluoride gas will be suita- 
ble for both indoor and outdoor in 
stallation. 

Iwo of the new type units, rated 
2,000 kva, 69 kv, are now on the 
When 
operated for field test 
experience on the Consolidated Edi- 


son company system 


drawing boards completed, 


they will be 


New Unit Has Many Advantages. . . 
One of the main advantages of the 
new transformer will be its safer 
operating characteristics without the 
complications of liquid dielectrics. 
GE has been using Pyranol, a non- 
flammable liquid, in commercial and 
industrial transformer _ installations 
since 1932, but such units can not be 
rated over 46 kv. 

Because pressurized gas is a much 
poorer transmitter of sound than a 
liquid, the new transformers are ex- 
pected to have improved sound char- 
acteristics. Furthermore, the omission 
of oil and the reduced core and coil 
dimensions which may result from the 
insulation should 


lighter units 


gaseous produce 

Lynn Wetherill, manager of engi- 
neering, GE’s transformer department, 
explained that prototype designs of 
the new transformer have been under 
development for more than two years 
Until now, he said, dry-type trans 
formers have been limited to ratings 


144 


of about 15 kv. While nitrogen has 
been used in many transformers, its 
main purpose has been to exclude 
oxygen and water vapor rather than to 
improve the 
properties. 


dielectric and cooling 

Laboratory investigations indicated 
that sulfur hexafluoride under moder- 
ate pressure offers considerable prom- 
ise both as a dielectric and as a cool- 
ant. The Consolidated Edison units 
will utilize a gas-to-air heat exchanger 
to cool the gas after it is pumped 
through the core and coil assembly. 

Ginn suggested that the practical 
application of gas as a high-voltage 
transformer insulation and coolant is 
probably the most radical change in 
transformer design concepts since the 
introduction in of non-aging silicon 
core steel which more than doubled 
transformer life. 

He described the development 
most of the engineering of which was 
handled by G. Camilli, a company 
engineer—and the part the New York 
utility has played and will continue to 
play as being typical of the forward 
thinking and planning which has 
marked the electrical industry during 


the past decades 


MANUFACTURING BRIEFS 





Louis Allis Co has purchased a 36,- 
000-sq ft, 
Milwaukee for storing electric motors. 


two-story warehouse in 


Westinghouse Electric Corp will 
transfer its Lamp Division warehouse 
from San Francisco to larger quarters 
in the East Bay Area, at Emeryville 

Westinghouse has opened a new 
Pacific Coast regional office in San 
Francisco for its appliance and TV- 
radio divisions and the Westinghouse 
Electric Supply Co. 
1355 Market St . . . Westinghouse has 
opened a plant in Montevallo, Ala- 
bama, for the manufacture of welding 
Employment will reach 
100. . . . The Westinghouse research 
laboratories near Pittsburgh and the 
air conditioning plant at Staunton, Va. 
are nearing completion 


The office is at 


electrodes 


(Advertisement) 


ee nies 
Mi 


Aluminum Bus Conductor 


More and more aluminum bus conductor is 
being used in prefabricated duct units for 
in-building distribution and for electrical 
and electronic control units. Aluminum’s 
increasing use in electrical applications is 
due largely to its lower cost, high electrical 
conductivity, light weight with high strength, 
ease of fabrication and more certain avail- 
ability. 

For assistance on your bus conductor 
designs, write to Reynolds Metals Company 


at the address on the opposite page. 


An Engineering Service 


The Reynolds Metals Company has an engi- 
neering service to help you on any type of 
electrical application for aluminum. For ex- 
ample, Reynolds engineers will conduct meet- 
ings with your men and provide them with 
the latest information on all phases of alu- 
minum design and fabrication. This service 
is available without cost or obligation. 

Reynolds treats each design, construction 
or production problem as a new problem. 
The Reynolds staff offers you the maturity 
of experience. Yet, unhampered by prece- 
dent, these are men who think in terms of 
tomorrow's needs today. Men whose vigor 
and skill combine with the latest production 
facilities and methods to help keep your 
quality standards highest, your costs low. 

For full details contact your nearest 
Reynolds Branch Office or write Reynolds 
Metals Company at the address on the 
facing page. 
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A\cuminum GIVES vou 


The cable shown above is the famous 
Reynolds ACSR (aluminum cable steel rein- 
forced) that not only costs less per pound than 
cables made of other materials but also gives 
you more conductivity per dollar! Further- 
more, this cable is lighter by 20% so handling 
and field costs are reduced and stringing is 
easier and faster. 

Along with its lightness, ACSR has strength 
and this combination enables you to go 
longer distances between structures (you can 
save up to four poles per mile), or because 


MORE CONDUCTIVITY PER DOLLAR 


it has less sag you can lower structures. 

This is a conductor of uniformly high 
quality. In production, each lot of aluminum 
is carefully analyzed to insure maximum con- 
ductivity and the steel core properties are 
controlled by rigid ACSR 
meets the most rugged service conditions. 

This is an ideal example of how more and 
more aluminum is being used for more and 
more electrical applications. Reynolds Metals 
Company, 2584 South Third Street, Louisville 1, 
Kentucky. 


specifications. 


“REYNOLDS ACSR FOR YOUR TRANSMISSION LINES” 


Conforms to or exceeds ASTM and ASA specifications. Reynolds ACSR Manual 
for Engineers contains complete basic line design, sag, staking, 

and line erection information, charts and tables. This book is 

available without charge when requested on your business letterhead. 


See ‘Mister Peepers”, starring Wally Cox, Sunday nights on NBC-TV 
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THESE GREASED GRIPPING CHUCKS 


HOLD 


STEEL STRAND AND ACSR 


IN RELIABLE SPLICES AND DEADENDS 


Single iow for 
%" steel strand 
has 165 teeth. 


ae 


J 


— 
Pet id wee bem orm - 
\ ai 


Single jaw show: 


o-level de- 


Extensive research has shown the way to make self-acting 
splices and deadends to HOLD even steel strand. These same 
basic principles are now applied to all other Reliable gripping 
chucks made to HOLD ACSR, copper and aluminum. 


Look at the illustration of the jaw for %” steel strand. Note 
the number of sharp teeth. This size chuck has 495 individual 
teeth that engage the wire instantaneously and HOLD per- 
manently. Made in six sizes for No. 8 wire to \,” strand. 
They even HOLD such high tensile steels as are used in 
prestressed concrete construction (260,000 to 290,000 P.S.I.) 


The second jaw above is for No. 2 ACSR and features the 
two-level design that permits the steel core and the aluminum 
conductor to be gripped and HELD by the same chuck. In 
this size a total of 84 individual teeth grip the steel core and 
396 more surround and HOLD the aluminum strands. 


The gripping chucks, used in Reliable splices and deadends, 
are designed and made to HOLD permanently. Tension applied 
momentarily, during installation, assures an electrical joint 
that is of less resistance than the conductor. 


A momentary tension of about 15% of rated wire strength 
is enough to produce and maintain this low resistance joint. 


POWER LINE CONNECTORS AND CONSTRUCTION Sasa) veils) 


Geneva: Brown Boveri and Co of 
Baden started building two 6,200-kw 
mobile plants on railway cars for the 
Mexican Comision Federal de Elec- 
tricidad. One car will carry the gas 
turbine group with generator and 
starting motor. A second car will have 
a diesel engine for the turbine, the 
electric boards and switches, and a 
transformer for 13.8, 6.6, 4.16, and 
2.4 kv. 


West German manufacturers of 
electrical goods record a 40% rise in 
exports for the first half of 1954 and 
are optimistic about the second half 
. . » Argentina will intensify the im- 
portation of equipment needed for 
industry. The Central Bank will accept 
requests from the electric power in- 
dustry for imports at official exchange 
rates and under installment buying 
from Germany and Switzerland. . . . 
Toyko: Hitachi Ltd will supply Cia 
Nacional de Energia Electrica, Brazil, 
with two 5,000 kw Kaplan turbines, 
two 6,250 kva generators, one each 
of 3,250 kva, 2,100 kva, and 400 
kva transformers, circuit breakers, 
switch boards, cable, sluice gates, etc 
priced at $1,900,000 c.i.f. Santos 
Delivery is to be within 13 months and 
payment in seven years. Equipment is 
for the Abania Darver station. 


India: The Mysore government will 
manufacture high-voltage insulators 
here under an agreement signed with 
Japanese Nippon Gaishi Kaisha. The 
state’s porcelain factory is expected 
to turn out 2,500 tons of electro- 
porcelain annually under a $1,050,- 
000 expansion program. 


Manila: National Power Board 
has approved a $6-million award to 
the Philippine Engineer’s Syndicate, 
Inc for construction of power facilities 
of the Ambuklao hydroelectric proj- 
ect. The contract involves construc 
tion of the power station, penstocks, 
spillways, and low-level outlet works. 
The syndicate has undertaken to com- 
plete the job in 550 days 


Johannesburg: About $38 million 
of non-Sterling and dollar currency is 
to be made available to importers in 
the Central African Federation. Im- 
ports of electrical equipment from the 
dollar area will be permitted. ... Tel 
Aviv: The 1954/55 foreign currency 
budgets will make about $3 million 
available for industrial spare parts, in- 
cluding electrical. 
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SALES ASSIGNMENTS 


COMPANY STAFFS 


Graybar Electric Co, New York. has 
named E, N. Cundiff manager of the Toledo 
branch to replace A. W. Hallett, who will 
be assigned special duties in Cleveland. 
With Graybar since 1937, Cundiff pre 
viously served as manager of new business 
development at Cleveland. 


C. O. Bartlett & Snow Co has appointed 
E. C. Hansen as manager of its new office 
at 2882 Delaware Ave., Buffalo, N. Y. He 
has been with the company since 1951 when 
he graduated from Case Institute of Tech- 
nology. In addition to Buffalo, Hansen will 
service Niagara Falls, Schenectady, Roch- 
ester, and western New York State. 


Babeock & Wilcox Co, New York, has 
designated Ralph K. Behr as manager of 
its Boiler Division’s Boston district office 
effective Sept. 1. Behr, who has been at 
tached to B&W’s Chicago district office for 
17 years, replaces H. K. Dean who is re- 
tiring after 3] years’ service with the firm. 


Line Material Co, Milwaukee, has made 
these field engineering organization 
changes: In the North Central Division, 
John R. Botts was transferred from the 
southern Minnesota territory to the north 
ern Wisconsin territory. He will be head 
quartered at Green Bay, Wis., where he 
replaces Kenneth H. Newbury who has re 
signed. Charles B. Williams will make his 
headquarters at Minneapolis now that he 
has taken over the southern Minnesota 
territory of Botts. The South Dakota terri- 
tory relinquished by Williams was divided 
among these field engineers: Erling A. 
Berget, operating from Sioux City, Iowa; 
Gerald O. Smith, from Bismark, N. D.; and 
Wilbur R. Coffin, from Fergus Falls, Minn. 
In the Southwest Division, Dennis A. Man- 
ning was transferred from Albuquerque to 
L-M’s transformer plant in Zanesville, 
Ohio, where he assists Alvin B. Coyle, man- 
ager of transformer sales. Manning is 
succeeded by Robert E. Howell, who moves 
from the Houston office. Howell’s area 
includes New Mexico and western Texas. 


Permutit Co’s. Industrial Sales Depart- 
ment has appointed Robert Fay O'Connell 
as sales engineer for its St. Louis, Mo.., 
ofice. He has served as a sales trainee in 
the firm’s New York ofhces since 1953. 


General Electrie Co has named Neal F 
Harmon as Southwestern regional manager 
for communication equipment with offices 
at Dallas, Tex. There he will direct the 
sales of GE two-way radio, microwave, and 
carrier current equipment in Texas, Arkan- 
sas, Louisiana, Mississippi, Oklahoma, and 
southeastern half of New Mexico. He for 
merly was sales manager of two-way radio 
equipment with headquarters at Syracuse. 


REPRESENTATIVES 


USCO Power Equipment Corp has ap- 
pointed the following new sales repre- 
entatives: Utility Products Co, 1022 Tip- 
perary Drive, Dallas, Tex., to handle cen- 
tral and west Texas; Louis A. Goldbach 
Associates, 10 N. Main St., Chargrin Falls, 
O, to cover northern Ohio; Flynn & Pear- 
son, 311 Frick Bldg., Pittsburgh, Pa., to 
handle western Pennsylvania, and L. C. 
Conover Associates, 1737 Chestnut St, 
Philadelphia, Pa., to cover eastern Penn- 
sylvania and southern New Jersey. 
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THESE GREASED GRIPPING CHUCKS 


HOLD 


COPPER AND ALUMINUM CONDUCTOR 
IN RELIABLE SPLICES AND DEADENDS 


lable d 

“" HOLD end 
‘NUM stra 
Solid Wire. 


In developing gripping chuck jaws that HOLD high tensile 
steel strand, Reliable researchers developed new jaw designs 
that grip and HOLD permanently not only steel strand and 
ACSR, but also copper and aluminum. These designs are now 
used in all Reliable splice and deadend gripping chucks. 


On each copper gripping chuck jaw for 2/0 copper conductor, 
there are 126 cold-forged engaging teeth or a total of 378 
individual HOLDING points in each three-jaw chuck. The 
teeth, the chucks and the precision tapered cases are scien- 
tifically designed and precision made to HOLD permanently. 


The aluminum jaw illustrated above is for No. 2-7 str. alumi- 
num. The three-jaw gripping chuck is provided with 315 
individual, keen-edged teeth that grip the strand instantan 
eously and HOLD permanently without damage to the strands 


A tight, low-resistance electrical joint is assured with Reliable 
splices when momentary tension is applied at time of installa- 


tion. Reliable splices properly installed will actually run 
cooler than the conductors. 


A momentary tension of about 15% of rated wire strength 
is enough to produce and maintain this low resistance joint. 


Over 45 years service to the utilities 


POWER LINE CONNECTORS AND CONSTRUCTION SPECIALTIES 
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Meetings Calendar 
SE RVICE ee (Continued from page 68) 


INDIANA ELECTRIC ASSOCIATION 


Annual Convention, French Lick 
Springs Hotel, French Lick, Ind., Oct. 
6-8. 


CONTROLLERS INSTITUTE OF AMERICA 


Annual Meeting, Edgewater Beach Ho- 
tel, Chicago, Oct. 10-13. 


“IOWA UTILITIES ASSOCIATION 


Annual Management Conference, Hotel 
Fort Des Moines, Des Moines, lowa, 
Oct. 11-12. 


INTERSTATE POWER CLUB 
Meetings will be held at Hotel Mar- 
tinique, New York, on following dates: 
Oct. 11, Dec. 6. 


NATIONAL INDUSTRIAL CONFERENCE 
BOARD 


Third Annual Conference on Atomic 
Energy in Industry, Hotel Commodore, 
New York, Oct. 13-15. 


NATIONAL SAFETY CONGRESS-EXPOSITION 
semee Hilton Hotel, Chicago, Oct. 
18-22. 


OKLAHOMA UTILITIES ASSOCIATION 
Electric Light and Power Division, 
Western District Meeting, Duncan, 
Okla., Oct. 21; Eastern District Meet- 
ing, Ada, Okla., Oct. 22; Annual Con- 
vention, Mayo Hotel, Tulsa, Okla., 
March 24-25, 1955 


PUBLIC INFORMATION PROGRAM 


Workshop Conference, Chase and Park 
Piaza Hotels, St. Louis, Oct. 27-29. 


"AMERICAN WELDING SOCIETY 
National Fall Meeting, Sherman Hotel, 
Chicago, Nov. 1-5. 


NATIONAL ELECTRICAL MANUFACTURERS 


ASSOCIATION 
Annual Meeting, Haddon Hall Hotel, 
Atlantic City, N. J., Nov. 8-11; Winter 
Meeting, March 7-11, 1955. 


NATIONAL ASSOCIATION OF RAILROAD 


|} | Y RM | | a | 1) AND UTILITIES COMMISSIONERS 
C \ Annual Convention, La Salle Hotel, 
Chicago, Nov. 8-12. 
yep r AMERICAN STANDARDS ASSOCIATION 


36th Annual Meeting and 5th National 

i ‘ e ETIM a Cc oO Wi D iT i : Conference on Standards, Hotel Roose- 
velit, New York, Nov. 15-17. 

“WISCONSIN UTILITIES ASSOCIATION 


Electric-Gas Sales and Engineering 
Convention, Schroeder Hotel, Milwau- 
kee, Nov. 17-19. 


For real service— prompt, effi »rovection for y ‘ 

> - r your cable—at low 
oe eee ee ; I y “NATIONAL FARM ELECTRIFICATION 
cient service —specify Bermico. cost. It means fewer outages, un- CONFERENCE 


Many Westinghouse Electric interrupted service for your cus- 1954 Meeting, Van Curler Hotel, Sche- 
nectady, N. Y., Nov. 18-19. 


: . : 21ST NATIONAL POWER SHOW 

for immediate shipment, large, Made from sturdy wood fibre, Sponsored by American Society of Me- 
1@ al. ‘a dee eA . . ° ° chanical Engineers, Commercial Mu- 

well-balanced stocks of all sizes, impregnated with pitch, Bermico seum, Philadelphia, Dec. 2-7. 


together with fittings for any is completely uniform from end EASTERN JOINT COMPUTER CONFERENCE- 


situation you may encounter in to end. It is light, tight, strong, seen enter by American Insti- 


installing underground ducts. acid - resistant, with «uniformly oF este nto nbmand ee ee 


With Bermico Lifetime Con- nel Computing Machinery; Bellevue-Strat- 
co Lifetime Con smooth bore. For best protection ford Hotel, Philadelphia, Dec. 8.10. 


duit you get the greatest possible for your cable specify Bermico. ELECTRICAL EQUIPMENT REPRESENTATIVES 
ASSOCIATION 


Distributed by WESTINGHOUSE Btoctrts Supply Company peaual Moone Breakers, Palm Beach, 


Offices in principal cities wa OF PURCHASING 
24th Annual Mid-Winter Conference, 
Public Utility Buyers’ Group, Shamrock 
Hotel, Houston, Tex., Feb. 13-15, 1955. 


SOUTHERN SAFETY CONFERENCE-EXPOSI- 


TION 
Jung Hotel, New Orleans, La., Feb. 27- 
March 1, 1955. 


AMERICAN POWER CONFERENCE 


17th Annual Meeting, Sherman Hotel, 
Chicago, March 30-31, April 1, 1955. 


Supply Company offices carry, tomers, less expense for you. 


Additions this week. 
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Silver plated contacts 
are now standard 


on all Southern States cutouts 


No matter what your fusing problems are—excessive load-growth, 
isolated or special applications, meeting a tight budget, or others— 


Southern States cutouts will help you lick them. In the 33 series, fifty- 


eight combinations of voltage, current and interrupting ratings are 
available. 

From this versatile line—ranging from the Type 33-D, to the extra 
heavy-duty, Type HH-33-D—you can select the cutout that meets your 
exact requirements. 

Three methods of tube venting, interrupting ratings from 1,200 to 25,000 
RMS amperes and continuous current ratings from 50 to 300 amperes, 
enable you to choose the cutout you need. 


Complete data and information are available in our Bulletin 530-C, 
which we'll gladly send you on request. 


Specify Southern States cutouts and be certain. 


SOUTHERN STATES €o0u1pment corp, 


———__—- HAMPTON, GEORGIA 





Chance plus Matthews equals a line of cutouts for practically every 
requirement. And when you specify Chance or Matthews, you 
know you're getting quality equipment. 


MATTHEWS PORCELAIN-ENCLOSED CUTOUTS 
Made in two indicating and three non-indicating types. Drop-down indication 
(left) keeps door closed, Dropout Cutout (below) releases door when fuse 
melts. Non-indicating types have fuse tubes mounted on permanently hinged 
(or removable) door or in the housing — leaving door free. 50 to 100 amp., 


5 to 7.5 KV. Interrupting cap., 1200 to 3000 amp. Bulletin 103-C gives 
complete details. 


Non-Indicating Non-Indicating, Wm Indicating 
with “Free"’ Door Removable Door Dropout 


MATTHEWS (PROTECTOLINK) CUTOUTS 


Have spring-type contact arms with wedging fuse contacts 
that fit all makes of open link fuses. Patented, horizontally 
coiled spring design of the lower 
arm has exceptional ice-breaking 
ability — each individual coil 
flexes when fuse link separates. 
50 amp., 7.5 and 15 KV. Also 
available with gap protection, and 
in types for transformer mounting. 


CHANCE 
SUSPENSION 
CUTOUT 


Protectolink-Protectogap com- 
bination has adjustable gap 


<2) -B-CHANCE CO- 


CENTRALIA, MISSOURI « SAN FRANCISCO, CALIFORNIA _ [iiiIIIIIIIIINIIIIIIIIIIININI 


Low-cost protection for 2,300 
to 15,000 volts. Hangs on con- 
ductor like a tap clamp. Indi- 
coating fuse ejector, 
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the CHANCE?) CUTOUT 


the cutout designed with load-break in mind 


Chance KO Cutouts give unfailing protection throughout their entire 
operating and interrupting ranges which makes them adaptable to 
load-break operation. Because of its ‘kick-out’’ feature, linemen and 
troubleshooters can tell at a glance if the KO was opened manually 
or by a protective operation. At right is Type KO, 7.5 to 15 KV, 
100 amp., with 3000 amp. interruption. Also available in heavy duty 
model with 5000 amp. interruption. 





Type KO-L (Load-break). 7.5 to Type KO-TH. 7.5 to 15 KV. 100 Type KO-THL (Load-break). 7.5 to 
15 KV. 100 amp., 3000 amp. in- amp. 3000 or 5000 amp. interrup- 15 KV. 100 amp. 3000 or 5000 
terruption. Also 5000 amp. inter- tion. amp. interruption. 


ruption, Type KO-HL. 







MATTHEWS OPEN TYPE (Fuse Tube) CUTOUTS 


Made in dropout and non-dropout types, single or 
double insulator, 5, 7.5, 15 and 23 KV, 100 amp. 
Interrupting cap., 2000 amp. Dropout types have 
sturdy one-piece upper contact arm and a sub- 
stantial hinge end mechanism that causes fuse tube 
to drop and swing down as the fuse link is ejected. 
Pullink fuse ejectors on the ‘‘non-dropout"’ types 
serve as indicators and speed fuse ejection on low 
current faults. 
















MATTHEWS 
SECONDARY 
; CUTOUTS 


aD 





i 
k 
Designed for low-cost sectionaliz- 

ing, isoloting service entrance | 


faults, or transformer protection. 
See Bulletin 101-E. 


| prop- NON-DROPOUT 
4 our INDICATING 
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NEW EQUIPMENT 


Cable Splicing Kit 


Cable splices under field conditions 
are made quickly and easily using a 
new splicing and insulating method. 
It involves embedding the splice in 
liquid epoxy resin that hardens into a 
hermetically sealed casting. No heat 
is required. 

Basis for the new method is Scotch- 
cast No. 4 electrical embedment resin 
supplied in Splicing Kit No. 82A with 
all other materials necessary for mak- 
ing a complete cast splice in single- 
conductor cable, 10 to 4 AWG. Only 
tool required is a pocket-knife 

In use, the mold pieces are slipped 
on the ends of the wire, the insulation 
penciled down, and the spring connec- 
After 

into 


tor turned on with the fingers. 


pulling the plastic mold units 


the 
partition in the Unipak container is 


place over the connection inner 


ITV Camera 


The UtiliVue 
camera, Series 400, can be 
Video 


standard television receiver for closed 


industrial television 
used with 
with a 


cither a monitor of 


It can be tuned to 


2? to 6 


circuit television, 
any channel from 

All controls and power supply are 
built in—no separate power unit oO! 
multiconductor cable is needed 

The camera has automatic illumina 
tion compensation and voltage regu- 
lation. It can be supplied with either 
a Utilicon (long life cold cathode) or 
a Vidicon pickup tube 

Features claimed include uniform 
picture quality and operating stability 
Several receivers can be ted 

The UtiliVue is distributed by Gray- 
bar Electric Co Bulletin 
1175. 
Diamond Power Specialty Corp, Box 


415, Lancaster, Ohio 


Details in 


152 


ruptured by squeezing, and the resin 
and hardener thoroughly mixed by 
kneading the contents. 

When the resin assumes a uniform 
color, a corner is nipped off the en- 
velope and the activated resin poured 
Within 
The 


plastic mold is left in place, since it 


into one of the mold spouts 
5 to 15 minutes the resin sets up. 


provides added protection. 


the include a 
dielectric strength of 800 v/mil; elec- 


Properties of resin 


trolytic corrosion factor of 1.0; dielec- 
tric constant ol 
factor of 0.019 at 


sistance to 


7.2 and dissipation 
30 C; 


oil, 


and good re- 
and 
ex- 


water, 
The 


solvents, 


weathering. material is self 
tinguishing. 

Minnesota Mining and Manufactur- 
ing Co, 900 Fauquier St, St. Paul 6, 


Minn. 


Volt & Amp Recorder 


Wide-strip electronic recorder meas- 
current and 
voltage simultaneously on one chart. 
Primary measuring elements are a 
thermal-voltage 


ures and records both 


and a 
thermal-current converter, ac/dc trans- 


converter 
ducers Electronic 
Potentiometer has fast response time, 
accuracy within 1%, 
of 0.05%. 


This Dynamaster 
and sensitivity 


Half the chart records amperes, the 
other half volts. Calibration is square- 
law, giving expanded graduations in 
the normally used section. Easily 
changed gears allow chart speeds from 
‘4 in./hr to 4 in./sec 

High torque output allows addition 
of auxiliary functions, such as high- 
alarm contacts or retransmitting slide- 
wires. 


The Bristol Co, Waterbury 20, Conn. 


Four-Wheel Drive 


Four-wheel drive is available 
on lighter trucks, Chevrolet % and 
l-ton trucks. These vehicles with Powr 
Pak are suited for transportation of 
personnel, equipment, etc for utility 
companies and others. 

NAPCO Products Div., Northwestern 
Auto Parts Co, Minneapolis, Minn. 


now 


September 6, 


Aluminum Bus Conductor 


Improved mechanical properties are 
combined with high conductivity and 
workability in Reynolds aluminum bus 
conductor (RABC). Tensile strength 
of RABC is 29,000 psi compared to 
17,000 for the hardest temper of elec- 
trical conductor aluminum (EC-H17). 

Other comparisons of RABC to 
EC yield strength, 25,000 vs 
15,000 psi; conductivity, 55 vs 61% 
IACS; resistivity at 20 C, 14.82 vs 
13.36 microhms per sq in./ft; and tem- 
perature coefficient of resistance in 
percent per deg C at 20 C, 0.360 vs 
0.403. 

The added strength to withstand 
short-circuit ; 


are: 


use of 
RABC bus with the same spacing of 
supports as used for copper. 
Reynolds Metals Co, 2500 S. Third 
St, Louisville 1, Ky. 


forces allows 


Le 


Steel Caliper 
Pocket-size 

direct 

sizes, 18 AWG to 2,000 Mcm stranded 


steel 
reading of 


stainless caliper 


gives conductor 
commercial cable, 20 to 4/0 solid, 
and 6 AWG to 336.4 Mcm ACSR. 
It measures rigid conduit and copper 
pipe from % to 2% in., and thinwall 
conduit from % to 2 in. 

The Wire-Mike is also an 
and outside caliper in 1/32 
and a 


inside 
inches 
rule. A conversion 
table of pipe sizes to inside dimen- 
sions is included. It weighs 2 oz, has 
overall length of 442 in. when closed, 
and is provided with a leather slip 
case. 

Burndy Engineering Co, Inc, Norwalk, 
Conn, 


3% in. 


Squirrel Guard 


A transformer “squirrel guard” is 
overcome the trouble 
caused by birds and animals creating 
outages. The funnel-shaped guard is 
formed of process porcelain, 


designed to 


wet 
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make the big citference ase 


The AUTOGAP is the one lightning arrester | 
available for all system conditions. In the twin * 
vented Autogap a unique fibre barrier plug de- 
velops adequate deionizing gas pressures from the 
lightning current, while all other expulsion 
arresters normally require the additional action 
of power follow current for equivalent pressures. 
The Autogap Arrester has a lightning capacity 
of 150% of the standard minimum requirements 
and has a negligible discharge voltage for any 
lightning current. It is therefore suitable for 
systems with the most extreme lightning exposure. 
Each rating has an impulse sparkover char- 
acteristic that provides approximately a 50% 
safety factor for the new equipment insulation. 
It is therefore recommended for the protection 
of all equipment, old or new. 


CONVENTIONAL ARRESTER 


HUBBARD AUTOGAP 


Both arresters illustrated were photographed while 
under identical test conditions. The ‘‘conventional”’ 
arrester temporarily shorted the system while the 
Autogap conducted lightning only. 


CONVENTIONAL ARRESTER .. . Above oscillo- HUBBARD AUTOGAP ... Above ostillogram and 


gram and photograph were recorded during a duty 
cycle test of a 3 KV “conventional” arrester. The 
large volume of expulsion gases, blowing out the 
bottom and representing consumed fibre, is a result 
of the 630 amps. of arrester power follow current. 


photograph were recorded during a duty cycle test 
of a 3 KV Autogap arrester. Note that the arrester 
conducted the surge current only, hence the con- 
spicuous absence ol aman gases. The test shows 
typical Autogap duty cycle operation. 


The test shows typical ‘“‘conventional”’ arrester duty 
cycle operation. 


Proven: Autogap superiority has been demon- ® Highest lightning capacity for intense or long 
strated in impartial field tests conducted by duration surges. 


utility companies; in exhaustive laboratory ® Lowest discharge voltage. Exclusive twin vent. 
tests; in over 14 years success-performance record ® The only arrester, valve or expulsion, that pre- 
from coast to coast. vents power follow current, 





EXTRA Holding Power 
QUICKLY Installed 


Cee Zam Ou mL 


@ They speed up work and 
provide dependable anchorage 
in new construction and main- 
tenance. Quick and easy to 
install—made of tough rust- 
resistant malleable iron—their 
holding power “tops” all others. 
Available two-way, three-way, 
and types. 


Write for facts. 


four-way, cone 


Exclusive 
Everstick 
nut housing 
Locks anchor 
firmly on 
rod. No 
chance of 
rod slipping 
thru anchor 


EVERSTICK ANCHOR CO. 


Manufacturer of “THE ANCHOR OF MERIT” 


FAIRFIELD, IOWA 


brown glazed. It fits over transformer 
bushing and approximately 
the distance 


doubles 
from hot to grounded 
parts, reducing the danger of birds or 
animals shorting out the bushing 

Hubbard & Company, 6301 Butler 


St, Pittsburgh 1, Pa. 


Safety Hook 


Utility hook has a safety gate that 
may be opened or closed by “hot line” 
equipment. It may be locked open or 
locked closed by hot tools or by hand. 
The B-B utility safety hook is avail- 
able in three sizes. No. 1, primarily 
for use by linemen on safety belts and 
hand tools, has a safe working load 
of 1,000 lb. No. 3, for use on 3-in. 
blocks using '2-in. rope, is rated 1,700 
lb. No. 4, for 4-in. blocks and %-in. 
is rated 2,400 |b. (Bulletin 54) 
E. D. Bullard Co, 275 Eighth St., San 
Francisco 3, Calif. 


rope, 


NEMA 12 Enclosure 


NEMA 12 


pendable circuit breaker operation in 


enclosure assures de- 


atmospheres containing particles of 


lint, dirt, sawdust, and other foreign 
Mounting holes and knock- 


omitted to 


matter. 


outs are prevent foreign 


matter from 


unit. Ex- 
ternal mounting feet simplify installa- 
tion 


entering the 


Sides and back have closed welded 
Finish is bonderized enamel 
tight 


Mechanism op- 


scams. 


Neoprene gasket assures seal 


when cover is shut 
erates breaker from outside enclosure 


1-T-I 


frame circuit breakers 


Enclosures are available with 


E, F, J, and I 
in ratings from 15 to 600 amp, 125- 

600 v ac, 125-250 v de 

I-T-E Circuit Breaker Co, 19th & 

Hamilton St, Philadelphia 30, Pa. 


Vane-Type Heater 


Vane-type Calrod heater is for ai 
and surface heating. Applications in- 
clude pipe, platen, valve and pump, 
process machinery, compound tanks, 
and machine heating. A 
0.315-in steel-sheath Calrod heater is 


surface 


brazed into a U-shaped depression in 


a 1% x 1/16-in. steel vane. Heaters 
are rated 25 w per linear inch, and are 
supplied in lengths from 20 to 100 
in., 500 to 2,500 w, 
or 230 v. 

General Electric Co, 
Schenectady 5, N. Y. 


for either 115 


1 River Rd, 


Mobile Electric Lift has 40-ft Reach 


Designed for one-man operation, mobile electric lift with 40-ft reach is 


designed for servicing overhead power lines and street lights. 


independently of truck engine by gasoline-driven generator set 


trols 


Lift is powered 
It has dual con- 


in rotating base and on elevating work platform. 


The unit may be mounted by four bolts on any dual-wheel truck of one ton 


or greater capacity 
and a third rotates it 
Testa Corp, Sunnyvale, Calif. 


September 6, 


One motor raises and lowers boom, another telescopes it, 
Lift is also built with 30 and 60-ft booms 
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FIRST AND STILL THE FINEST BECAUSE... 


eT 
‘se ‘ ps Fi : \4 


Guy Cutter 


Fool is desgined to cut high-strength 
guy wire, cores of ACSR, and static 
‘ wire. All parts are designed and heat 





treated to resist twisting and to give 

long wear life. Sizes are available for 
5 cutting up to '2-in. diameter. 
Interstate Drop Forge Co, 4051 N. 
27 St, Milwaukee 16, Wis. 





Rural Regulator 


Pole-mounted, single-phase — rural 
regulator has four 2.5% steps. Sizes 
are 15 and 25 amp, 7,620 v, for use 
on multi-grounded wye circuits of 6.9 
11.95 to 7.96/13.8 kv. Two taps al- 
low 120-v control voltage for either a 
7,620- or 7,200-v primary. Adjustable 
contact-making voltmeter keeps any 
level between 110 and 130 v at recom- 
mended bandwidth of +2 v. 

Features include rugged tap-chang- 
ing mechanism and indicator readable 
from the ground, round-wound core 
and coil in Orto, voltage control 
mountable on pole base or tank, com- 
mon ground terminal on tank, and 
lightning arrester across series coil. 
Line arrester is optional. 

Line Material Co, Milwaukee 1, Wis. 
















For greater Convenience, Safety, 


Electric Hoists and Efficiency in the operation 
of motor-driven tools or portable 

Cable Quik-Lift electric hoists range electrical apparatus. The locking 

: in capacity from 500 to 4,000 Ib with action insures positive contact 
a choice of lifting a a and types of ” ~ oe ae = 
suspension. They have push-button that might cause down-time. 
control; large, separate load and motor Available in two-wire, three-wire 

brakes; foolproof limit switch; and and four-wire sizes. 

other safety features, including safety Three and four-wire sizes available 

7 grounded and not grounded. 


hooks. (Bulletin CQ) 
Coffing Hoist Co, Danville, Ill. 









Anti-Oxident gro? 


Anti-oxident is packaged under HEAVY DUTY 
pressure in an easy-to-use spray can 
that may be carried on the lineman’s 







‘| DEVICES 


al) ; 
Dept. E-2 A rr fl 








es ee 


HARVEY HUBBELL, INC., BRIDGEPORT, CONNECTICUT 


aennese 








belt. This Sprayox is suggested for 
retarding oxidation and corrosion on 
splices, taps, connectors, armor, etc. 
Each case of 12 also contains two belt 
holders. (Bulletin 95-201) 
Preformed Line Products Co, 5349 
St. Clair Ave, Cleveland 3, Ohio 


—% 
> 3 


~~ 


a0 


GREEN 


Reel 


Compartmented reel, in conjunc- 
tion with a Reel-O-Matic unit, can be 
loaded in the warehouse with proper 

+ lengths in each compartment, saving 
A [ R P G HT STATI 0 N measuring and cutting on the job. It 
is claimed that one man alone is then 
Monongahela Power Company able to pull the cable. Reel capacity is 
Fairmont, West Virginia 750 CML. 


Columbia Industries, Inc, Columbia, 


Pa. 
Units #1 and #2 are in operation. The fans for Unit #3 have been designed and 


are being constructed. They will be larger than the fans for the first two units. 
Boiler #3 will operate on the same type of fuel (pulverized coal) and is expected 
to generate one million pounds of steam per hour. 750-Amp Plater 


Each boiler now in service is served by two Forced Draft and two Induced Draft Model 6-750T  selenium-rectifier 

Fans with the following specifications: type plater is rated 750 amp, 0-6 v de 

in 22 steps. Unit has down-draft ven- 

F.D. Fans Double inlet with radial inlet vanes; outlet dampers; rain hoods tilation with airflow-switch protection. 

and recirculating duct connections. Capacity for each fan: Unit is designed for 230, 400 v, 3- 

110,500 cfm; 100 F; 14.7” SP; 1180 rpm; 348 hp. phase, 60 cps input. Overall dimen- 

sions are 66 x 22 x 22 in. A magnetic 

starter, overload protection, and me- 

ters are provided. De ripple is 5% 
maximum. Weight is about 800 Ib. 

Crown Chemical and Engineering Co, 

4722 Worth St, Los Angeles 63, Calif. 


Double inlet, special control type inlet dampers and outlet 
dompers. Capacity of each: 187,000 cfm at 350 F; 13.5” SP; 
880 rpm; 566 hp. 


Green Fans can show an excellent record of efficiency and durability. They can 
be found in many of the leading and recently completed 
utility and industrial power plants. They have back of 
them a fund of knowledge about fan requirements and 


fan design. They serve their users well, Telemetering System 


*Sonderson & Porter, Engineers Impulse-duration telemetering sys- 


THE ng ‘yw ¥ ' tem transmits and receives, over long 
ae He kK kK N distances, measurements of process 
( Our Catalog No. 168 flow, pressure, liquid level, tempera- 


tells all about Geen 


7 el nanomée ec= sande: ture, or other variables. It operates 

: a . . ° ° 

eee “ 3 a ae up to 150 miles by wire or may be 

# Air Heoters operated over radio or microwave 
. % ony 7 ¥ 

: ies COMPANY , 


© Aerodyne Dust Collectors NC, channels. ) 
Telemeter transmits a pulse every 
12 seconds, proportional in duration 
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guaranteed 
footage ...plus 


You get full measure with every roll 
of Jenkins Gold Seal Tape. 
But what's even more important, 


every inch measures up to the Gold Seal 


standard, which makes every roll go further. 


It has lasting “tack” in any weather. 
A few neat wraps and the job’s 
finished . . . one thickness insulates. Get the 
most “coverage” per roll... spec'fy Gold Seal. 
Jenkins Bros. (Rubber Division), 


100 Park Ave., New York 17. 


JENKINS 
GOLD SEAL TAPE 
FOR EVERY JOB 


Available in 10-roll cartons or 
single rolls. Every roll cellophane 
protected to stay factory-fresh. 


JENKINS 


GoldSoal | 


Jenkins Bros. also make 
Diamond Seal Friction and Rubber Tapes 
which meet ASTM Specifications, 


A PRODUCT OF JENKINS BROS.... 


MAKERS OF FAMOUS JENKINS VALVES 
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You Don’t 


Have to ZS 


“BABY” the 
DIAMOND 


“UTILISCOPE: 


(WIRED TELEVISION) 


Operator SEES interior of cement kiln 
in comfort while ‘‘Utiliscope’’ camera 
watches in intense heat 


Dirt, vibration, heat are taken in stride by the 
Diamond “‘Utiliscope” (wired television). Hun 
dreds of installations in power plants, steel 
mills, cement plants, coal mines, and a wide 
variety of manufacturing plants have proved its 
ruggedness and durability 


Have you investigated the 
Cost-Cutting Benefits of 
the “UTILISCOPE”? Mail 


the coupon for New Ideas 


“UTILISCOPE” 


DIAMOND PO 

WER 
LANCASTER ans SPECIALTY CORP. w 
Please send m 

ne 

new Bulletin he tt 
Diamond ‘Utiliscope"’ 
being used to cut cost 
8nd promote Safety 


ut obligation 
36 showing 
(Wired Teley 


4 Copy of 
how the 
'Mprove operations 
Name 

Company 


Address 


DIAMOND POWER SPECIALTY CORP. 
FIRST IN INDUSTRIAL TELEVISION 
LANCASTER, OHIO 
: ase eee ees 
mond Specialty Limited Mee Ee 


1903, Diamond hes Manutoctured 


Quality Equipment tor industry 


to the variable being measured. The 
receiver automatically compares the 
duration of this pulse to that of the 
previous one and actuates a reversible 
motor to position a recorder pen or 
indicator to reflect any measurement 
change. Details in Technical Informa- 
tion 33-A-85a. 

Foxboro Co., Foxboro, Mass. 


Oven 


Electric recirculating oven is de- 
signed for temperatures to 650 F. 
Open-type elements are located in the 
bottom; air is recirculated by one or 
two stainless steel blowers. Various 
types of temperature control and sizes 
of oven are available. 

K. H. Huppert Co, 6830-32 Cottage 
Grove Ave, Chicago 37, Il. 


Safety Lockout 


Multiple lockout device for switch 
and fuse boxes allows up to six pad- 
locks—where a number of men are 
working the current may not be turned 
on until the last man has completed 
and removed his lock. The device is 
fabricated of cold rolled steel, zinc 
iridite plated. It opens and closes in 
scissors fashion. Jaws at either end 
provide a secure lock around switch 
levers, handles, or lock holes. It 
weighs 10 oz and is 8% in. long. 
Industrial Products Co, 2808 N. 
Fourth St, Philadelphia 33, Pa. 


Brakemotor 


For shorter length, brakemotor 
utilizes the motor end bracket as an 
integral part of the brake. Frame sizes 
are 203 to 326. Maximum continuous 
duty torque is from 3 ft-lb in smaller 
sizes to 50 ft-lb in the larger sizes. 
(Bulletin 1550) 


Louis Allis Co, Milwaukee 7, Wis. 


Wall Heater 


Radiant electric wall heater incor- 
porates a thermostat and pilot light 
Models are rated 750 and 1,250 w, 
115 or 230 v, and are UL approved. 
ThermoRay Corp, 141 E. 44 St, New 
York 17, N. Y. 


Vapor-Tight Fixture 


Vapor-tight, industrial 500-w light- 
ing fixture, Type BOB, is designed 
to dissipate the heat from the high- 
wattage lamps. A slot between reflec- 
tor and body permits convection cur- 
rents around the glass globe to flow 
upward and escape. Vertical fins are 
cast with the body to radiate heat and 
create convection currents. A 2-piece 
porcelain mogul screw-base lamp re- 
ceptacle simplifies wiring. 
Pyle-National Co, 1344 N. Kostner 
Ave, Chicago 51, Ill. 


Dry Extinguisher 


Dry chemical extinguisher has 
thumb-button trigger and a claimed 
35-ft range. The UL-approved units 
are available in 6, 12, 20, and 30 Ib 
These Model L extinguishers 
have built-in dial to indicate correct 
weight. (Catalog DC-62254) 
Randolph Laboratories, Inc, 
Kinzie St, Chicago, Ill. 


sizes. 


8 E, 


Base Radio 


Adapter and control unit allows use 
of Du Mont’s two-way mobile radio 
systems as base stations. The MCA- 
901-A control unit converts the 25-54 
and 144-174 Mc radios from battery 
to 117 v ac operation. 

The unit, weighing 10 lb, is equip- 
ped with a speaker, volume and 
squelch controls, and receive-transmit 
lamp. Many optional features are 
available. Input is 117 v, 50/60 cps, 
75 w standby, 250 w transmit. 

Allen B. Du Mont Laboratories, Inc, 
1500 Main Ave, Clifton, N. J. 


Limit Controller 


Limit controller will automatically 
shut-off the fuel supply at any speci- 
fied temperature manually set on the 
indicating scale, and if desired, will 
sound an alarm. This “700” Series 
LIMITROL provides insurance against 
human or instrument failures which 
may perrit overshooting of critical 
temperatures. The instrument incor- 
porates a thermocouple break protec- 
tion feature which will shut off fuel 


(Continued on page 161) 
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Pennsylvania 104d RATIO CONTROL 
Transformer 


The low voltage windings of this Pennsyl- 20,000 Kva. However, there are provisions 
vania transformer are provided with tap for the future installation of fans to increase 
changing underload equipment for plus the rating to 25,000 Kva. The transformer 
and minus 10% regulation in 32°4% steps. is designed to step down a transmission 
Self-cooled, the transformer has a rating of voltage of 69,000 volts to 13,200 volts. 


PENNSYLVANIA TRANSFORMER COMPANY 
A McGrow Electric Company Division CANONSBURG, PA. Greater Pittsburgh District 









Fo: exterior view of this 


mete 


transformer, see other side 


KVA 


ty. a STOLE 


LOAD RATIO CONTROL 












EUs 






~— 


20,000 Kva. Three phase, 60 Cycles, 55°C. Temperature rise. 
High Voltage: 69,000Y volts. Low Voltage: 13,200 Delta 
volts. Low Voltage windings provided with tap changing 
underload equipment for plus and minus 10° regulation in 
32°4% steps. 

PENNSYLVANIA TRANSFORMER COMPANY 


A McGraw Electric Company Division 
CANONSBURG, PA. Greoter Pittsburgh District 


New Equipment 


(Continued from page 158) 


input in the case of thermocouple fail- 
ure or broken connections. 
Wheelco Instruments Div, 
Colman Co, Rockford, Il. 


Barber- 


Auxiliary Switch 


Auxiliary switch for controlling in- 
dicator lamp circuits and interlocking 
circuits between air-break switches 
and oil circuit breakers utilizes stand- 
ard mercury-switch contacts. It is de- 
signed for mounting directly on a 
group-operated air-break switch, 
rather than on the actuating mech- 
anism, assuring positive lamp indica- 
tion of the position of the switch 
blades. Switch is in a weather-proof 
housing and supplied with 4, 8, or 12 
SPST contacts. 

Royal Electric Manufacturing Co, 
1122 E. 85 St, Chicago 39, Ill. 


MORE NEW PRODUCTS 


about which you should know 


National Alarms Corp, Lafayette, 
La. has portable fire-fighting equip- 
ment incorporating a 3,500-w ac Onan 
generating plant. Versatile Power 
“wet-water” solution for more 
effectiveness on Class A and B fires. 


uses 


Quaker Rubber Corp, H. K. Porter 
Co Inc of Pittsburgh, Philadelphia 24, 
Pa. has chemical-, oil-, and abrasive- 
resistant fire-fighting hose . . . Ameri- 
can-LaFrance-Foamite Corp, Elmira, 
New York has proportioner for draft- 
ing 6% Foamite Airfoam and “wetter” 
water. 


Mathias Klein & Sons, 7200 Mc- 
Cormick Rd, Chicago 45, Ill. has KG 
No. | gaff gauge. 


O. Z. Electrical Manufacturing Co, 
Inc, 262 Bond St, Brooklyn 17, N. Y. 
has Type PK armored cable clamp for 
terminating interlocked armored cable, 
0.99-4,38-in. OD. 


Hays Corp, Michigan City, Ind has 
miniature remote indicator with 5-in. 
useable scale, electric or pneumatic 
(Publication 54-1075-223) . . . Minne- 
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apolis-Honeywell Regulator Co, 
Wayne & Windrim Ave, Philadelphia 
44, Pa. has electronic strip chart 
recording instrument with single scale 
and automatic range extension in five 
equal suppression steps. 

General Electric Co, | River Rd, 
Schenectady 5, N. Y. has: 

De recording hysteresigraph: De- 
termines the magnetic characteristics 
of metal by tracing the “gignature” 
directly onto a scaled chart in a matter 
of minutes. It has 9 sensitivities with 
fullscale readings between 2,000 and 
1-million interlinkages. 

Ignition transformer for oil burners: 
Replacement type. Electromagnetic 
and electrostatic shielding. Input, 100- 
120 v 60 cps; output, 10,000 v, 0.250 
kva. Short-circuit 
Weight, 91% Ib. 

Fhp gear-motors: Form G, right- 
angle or concentric-shaft. No slip- 
page. Ratings, 4, 4%, 4%, and % hp; 
115/230 v single-phase and 220/440 
v 3-phase. Speeds of right-angle shaft 
gear motor are 24 to 148 rpm. Speeds 
for the concentric shaft type are 13.5 
to 520 rpm. 

Motor-starting relay: Type ARR-1, 
rated up to 5 hp, 115/230 v. Replaces 
centrifugal switch for starting single- 
phase capacitor-start, and capacitor- 
start capacitor-run fractional- or in- 
tegral-horsepower motors. Relay coil 
is wired across the starting winding 
of a single-phase motor and picks up 
at a predetermined voltage when the 
motor comes up to speed. 


current, 23 ma. 


Dawson Corp, 302 Fifth Ave, North 
Pelham, N. Y. has Model 75 Chrom- 
plater chrome plating unit, 13 x 13 x 
11 in., 110 v 60 cps input. 


Holub Industries, Inc, Sycamore, 
Ill. has Cat. No. Hi-225 tool for rip- 
ping outer covering of non-metallic 
sheathed cable, has wire-gauge holes 
in handle. 


Zenith Electric Co, 152 W. Walton 
St, Chicago 10, Ill. has mechanically 
held, electrically operated transfer 
switch, automatic or manual, operates 
in 1/25 sec. 

Dow Corning Corp, Midland, 
Michigan has A-4000 adhesive for 
bonding silicone rubber to itself or to 
aluminum, magnesium, stainless steel, 
butyl or saran rubber. It sets up with- 
out pressure in 24 hr at room tem- 
perature. 
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DOSSON 'F’ 


SPLIT BOLT 
CONNECTOR 


taps, dead-ends, service 
entrances, motor leads, junction 
boxes, ground wire-to-neutral 
connections 


Fabricated from high strength 
alloys, all component parts of the 
new Dosson “F’’ Connector are cold 


formed, insuring consistent uniform- 
ity and high quality. Can be used 


economically over and over again! 


Why It’s Your Best Bet: 


@ high clamping pressure insures tight 
contact 

@ maximum tightening force: high 
translation of tightening torque 


@ connector alloys possess greater 
physical properties than average 
steels 

@ longer bearing pressure bars avoid 
conductor crushing, load 
concentration 


@ smooth edges can't cut lineman’s 
gloves, nick conductors 


@ withstands high overload, vibration, 
corrosion 


FREE SAMPLE 
upon request. 
Write today! 


IN STOCK FOR 
IMMEDIATE 
DELIVERY 


YEARS OF 
TECHMICAL 
cnow-now 


DOSSERT REPRESENTATIVES IW PRINCIPAL CITIES 


I DTS 4:9 
MFG. CORP. 


249 HURON STREET, BROOKLYN 22, N. ¥ 
v04 





"ho ae 
JEWEL 


BEARING 
SERVICE 
PAK 


HERE'S MAXIMUM ASSURANCE OF 
TOP BEARING SURFACE CONDITIONS 


— when you use these NEW Jewel Bear- 
ing Service Paks. 


TWO SIZES 
of clear-sight 
VIALS for 
diversified 


sizes of 
JEWEL BEARINGS 


These clear-vision SERVICE PAKS with 
the inner VIALS allow immediate check- 
ing of quantity available. All possibility 
of blemishes on the polish, scratches, 
ruptures, or foreign matter present — 
is eliminated. 


All Eastern Specialty Jewel Bearings 
are now packed in the complete 
SERVICE PAK. Maximum protection at 
minimum cost. 


Write for Complete information 


NSIT me y224 08 ee 


PHILADELPHIA ‘'40, PA 


TECHNICAL LITERATURE 


FILM: THE EAGER MINDS—27-min 
color film on electrical progress, is re- 
leased in celebration of the 75th anni- 
versary of Edison's electric light Movie 
presents past achievements and future 
promise of electrical living—from the in- 
ention of the light to the solar battery 
Produced by R.K.O Light's Diamond 
Jubilee Committee, 2650 Graybar Bidg, 
120 Lexington Ave, New York 17, N. Y. 


FILM: POWER IN PLACE—four color, 
16-mm sound, 23 min, shows how modern 
power transformers are installed It 
shows large transformers being installed 
at the Delta Station of the Mississippi 
Power & Light Co and at the Oak Creek 
Station of the Wisconsin Electric Power 
Co GE Apparatus Offices, or General 
Electric Co, 1 River Rd, Schenectady 5, 
N. Y 


FILM: ALL I NEED 18 A CONFER- 
ENCE—16 mm, 30 min, has been produced 
by General Electric Co's Education and 
Training Services Dept to help train busi- 
nessmen in the art of leading a confer- 
ence. Film presents a business problem 
and its solution through a conference of 
supervisors Skills of the 
leader are shown. A training course man 
ual and conference primer accompany 
film. Price, $165. Henry Strauss and Co, 
Inc, 668 Fifth Ave New York 19, N. Y 


conference 


ALUMINUM WELDING RODS—Tenta- 
tive Specifications for Aluminum and 
Aluminum-Alloy Welding Rods and Bare 
Electrodes, ASTM B285-54T, AWS A65.10- 
54T, 10 pages, covers rods for use with 
gas carbon-are atomic-hydrogen and 
inert-gas metal-are (nonconsumable ele« 
trode) welding processes, and bare elec- 
trodes for use with inert-gas metal ar 
(consumable electrode) welding process 
Price, 25¢ American Welding Society 
33 W. 39th St, New York 18, N. Y. or 
American Society for Testing Materials, 
1916 Race St, Philadelphia 3, Pa 


RESISTANCE WELDING OF COPPER 
AND COPPER BASE ALLOYS, Bulletin 
20, 9 pages, covers various factors en- 
tering into the weldability of copper and 
copper base alloys, as well as technical 
aspects of the welding processes recom 
mended Price L0¢ Resistance Welder 
Manufacturers’ Assn, 1900 Arch St, Phila- 


delphia 3, Pa 


WELDING ELECTRODES—Mild Steel 
and Low Alloy Are Welding Electrodes 
} pages covers electrodes, application 
and procedure data, formulae for esti- 
mating welding costs, heat treating, hard- 
ness conversion tables and other 
reference material for the welding engi- 
neer, metallurgist, and welding foremen 
Metal & Thermit Corp, 100 E, 42 St, New 
York 17, N. Y 


WROUGHT-ALUMINUM ALLOY DESIG- 
NATION—Alloy Designation System for 
Wrought Aluminum (Effective Oct 1, 
1954), 4 pages, covers the new system for 
wrought aluminum and aluminum alloys 
The Aluminum Assn, 420 Lexington Ave, 
New York 17, N. Y 


EXPANDED ACSR — Alcoa Expanded 
ACSR For “Superhigh” Voltage Trans- 
mission, 16 pages, covers conductor for 
power transmission above 300 kv and the 
basic research, engineering investigations 
and tests involved in its development 
Erection techniques accessorle and 
stress-strain and 
is included 
America 


sag-tension information 
Aluminum Company of 
Alcoa Bldg, Pittsburgh 19, Pa 


ALUMINUM DATA — Aluminum Data 
Book Aluminum lioys and Mill Prod 
ucts 220 pages 1954 edition 
detailed data on properties and charac 
teristics of aluminum. It covers wrought 


aluminum alloys, mill products, fabrica- 


covers 


tion, casting alloys and methods, foundry 
practices; physical, atomic and radio- 
active properties ; chemical and mechani- 
tabular data; physical 
properties; and new alloy designation 
system. Sent without charge to engineers, 
instructors, or executives on letterhead 
request; price to others, $1.00. Reynolds 
Metals Co, 2500 8. Third St, Louisville 1, 


Ky 


cal properties 


CATALOGS ¢ BULLETINS 


@ HONEYWELL INDEX: Bulletin 100-C 
(12 pages) contains a classified index of 
current literature issued by the Industrial 
Division, Minneapolis-Honeywell Regula- 
tor Co, Wayne & Windrim Ave, Philadel- 
phia 44, Pa 


@ FIELD-OFFICE TRAILERS: Folder 
contains brochures on field office trailers 
and custom mobile units. International 
Trailer Co, Inc, 5712 Erdman Ave, Balti- 
more 5, Md 


@ CHAIN DRIVES: An 8-page catalog 
(B20-53) describes line of mechanical 
power transmission products: silent chain, 
roller chain, Hy-Vo drives, sprockets, 
cable chains, drive shafts, couplings and 
clutches. Morse Chain Co, 7601 Central 
Ave, Detroit 10, Mich. 


@ SCALE MODELS: A 4-page brochure 
shows typical scale models built by Ar- 
thur B. Johnson & Co, Inc, 392 E. 201 
St, New York 58, N. Y. 


@ INCINERATOR: Catalog sheet de- 
scribes Model 4-ESP electric incinerator 
using 600-w Calrod element Calcinator 
Corp, Bay City, Michigan 


@ LIGHT LOUVER: The Gratelite Story, 
8 pages, shows typical installations of a 
louver-diffuser. Edwin F. Guth Co, 2615 
Washington Ave, St. Louis 3, Mo 


@ GERMICIDAL LAMP: Catalog sheet 
shows G-918 (15 w) and G-936 (30 w) 
fixtures for use with an ultra-violet bac 
tericidal lamp. Gruber Lighting, 125 S 
First St, Brooklyn 11, N. Y 


@ FARM LIGHTING: Bulletin 122-54 
4 pages, covers yard and haymow lighting 
equipment Steber Manufacturing Co 
Broadview, Il 


@ PLANTS: A 44-page booklet illustrates 
recent electrical installations totaling over 
$85 million made by Patterson-Hmerson 
Comstock, Inc, 313 E. Carson St, Pitts 
burgh 19, Pa 


@ ISOLATED PHASE BUS for Lifetime 
Reliability and Economy 15 to 69 kv 
1,200 to 10,000 Amp, a 20 page booklet 
(B-5906), is available from Westinghouse 
Electric Corp, Box 2099, Pittsburgh 30, Pa. 


@ LUGS: Condensed Catalog and Price 
Sheet, May 25, 1954, 4 pages, shows ter 
minal lugs. Jasper Blackburn Corp, 35 
Madison St, St. Louis 6, Mo 


@ CAPACITORS: Bulletin Sheet 156 
shows oval, metal-cased ac capacitors 
Types KK, KA, KD, KV, 3 to 14 uf, 220 
to 850 v, 60 cps. Cornell-Dubilier Electric 
Corp, South Plainfield, N. J 


@ RESISTORS: Concentric disc resistors 
and resistance strips are ccvered in Bul 
letin T-1, 4 pages International Resist- 
ance Co, 401 N. Broad St, Philadelphia 8, 
Pa 


@ CONTROLS: Two items are covered in 
a page bulletin. The Flexi-Turn is turn 
table with controllable, reversible varia 
ble speed for production or display uses 
The Magic Box is a flasher 
chaser ol 


control for 

speller action of electri 

Dorothea Mechanisms, 81-061 
Elmhurst, L. L., N. ¥ 


signs. Gal 
Broadway 
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@ BATTERIES: Sulletin CP-537 (4 
pages, covers Plasticell lead-antimony bat- 
teries and CP-536 (4 pages) covers Plas- 
tical lead-calcium batteries for control 
switchgear and auxiliary power. C&D 
Batteries, Inc, Washington & Cherry St 
Conshohocken, Pa 


@ BATTERY SERVICE: Engineering 
Services for Users of Edison-Equipped 
Industrial Trucks, 4 pages, says that Edi- 
son service engineers visit the user peri- 
odically for inspection, advice, instruction 
and assistance Edison Storage Battery 
Div, Thomas A. Edison Inc, West Orange, 
N. J 


BOOKS 


Engineering's Background 


History of the Theories of Aether and Electricity. 
By Sir Edmund Whittoker. Published by Philo- 
sophical Library, Inc, New York 16, N. Y. 328 
pages. Price $8.75. 


Today’s engineering problems and 
methods derive from physical research 
of the past. But so precipitous have 
been recent advances that few en- 
gineers pause to evaluate their be- 
ginnings. Essential tools of today’s 
technology — Relativity, Quantum 
Theory, Matrix Mechanics, and 
Wave Machanics—all have been de- 
veloped since 1896 when Becquerel 
discovered the  radio-activity of 
uranium. 

The engineering profession has a 
place for statesmen who, by their 
scholarly command of its history, im- 
part meaning and directivity to its 
advances. To such readers this book 
offers valuable assistance. 


Historical Backgrounds 


Ten Founding Fathers of the Electrical Science. 
By Bern Dibner. Published by The Burndy Library, 
Norwalk, Conn. 48 pages, illustrated, board 
covers. Price $1.00 


Latest in the Burndy Library series 
about the history of science and tech- 
nology, this volume presents brief 
bibliographical sketches of the ten 
early scientists whose researches en- 
abled today’s electrical living. Each 
sketch is beautifully illustrated with 
a portrait of the subject and a sketch 
relating to his contribution. And the 
whole is produced in the fascinating 
style which has characterized previ- 
ous volumes of the series. 

Dibner’s selections includes Gilbert 
and von Guericke for early investiga- 
tions in the 17th century. Franklin 
alone represents 18th century ad- 
vances. The 19th century is marked 
by the many contributions of Volta, 
Ampere, Ohm, Gauss, Faraday, 
Henry, and Maxwell. In his scholarly 
digest of the advances of these ten, 
the author skillfully presents the his- 
tory of electrical science. His book is 
a worthy addition to every engineer’s 
personal library. 
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MP eenwemem COST LESS 


per pound of tensile strength 
per year of service life... . 


PREFORMED “GUY-GRIPS” are the fastest, most economical and 
most efficient means of dead-ending guys. They eliminate the need for 
clamps and ARE INSTALLED BY HAND. Since they cannot slip whether 
they are dead-ending a 2,000-pound, solid-wire guy or a {0,000-pound, 
%'’ EHS steel guy, no retightening is ever necessary. 

One large Utility has found that Preformed “Guy-Grips” save 50% 
on labor and 20% on material. Another assembles and installs a complete 


Preformed Guy Assembly (4 dead-ends) in the same time it used to take to 
assemble just one 3-bolt clamp. 


PREFORMED “GUY-GRIPS” are proving definitely throughout the 
Country that they assure: 
Maximum Corrosion Life Maximum Installed Tensile Strength 
Maximum Fatigue Characteristics Maximum Impact Strength 
Maximum Neatness in Appearance 
Available in aluminum, copper, bronze (various grades including 
calsun), copperweld, stainless steel and galvanized steel, PREFORMED 
“GUY-GRIPS” assure the longest satisfactory guy life. 
For complete details of their exclusive advantages, write, or telephone 
Cleveland: EXpress 1-3571. 


PREFORMED LINE PRODUCTS CO, 
5349 ST. CLAIR AVE. * CLEVELAND 3, OHIO 





LETTERS TO THE EDITOR 


Industry Puts OK on ‘It’s a Grass Roots Job’ 


Human Nature Being What It Is 


To the Editor: 

Re: “It’s a Grass Roots Job” 

The story needs telling, re-telling, and telling again. 

Someday we may profit by the lessons that can be 
learned by studying the cooperative endeavors of bees, or 
even the lowly ants. 

However, you know full well that it will take a lot of 
telling to persuade man to forego any part of his ego in 
the interest of the greater good that can only be obtained 
through cooperative endeavor. 

Carl H. Christine 
Secretary-Manager 
St. Louis Electrical Board of Trade 
1221 Locust Street 
St. Louis 3, Mo. 


A Pat on the Back For a Utility 


To the Editor 

Please accept my congratulations for your June 28 edi- 
“It’s a Grass Roots Job.” It certain points up a 
situation which needs attention from every division of the 


torial, 


electrical industry. 

Having enjoyed the closest sort of cooperation of our 
utility, the San Diego Gas & Electric Co, since the incep- 
tion of the bureau 22 years ago, we are most conscious of 
the help utilities everywhere could give if they were so 
minded. You are so right. Instead of having 65 electric 


Editorial Suggestion Brings Dismay 
(See Lead Editorial on page 5’) 


To the Editor 

We were greatly dismayed to note your editorial in the 
July 26 issue (p 72) concerning a proposed supplementary 
air raid alarm. If you will inquire among people responsi- 
ble for power system operations, you will find the device 
in question, which could be designed to operate either by 
system frequency to perhaps 62 
cycles or decreasing it to 58 cycles, is wholly impractical. 

In power system operation frequency control is usually 
considered the most important factor. Voltages may be de- 
creased temporarily or load may be decreased by opening 
circuits, but frequency is always maintained very close to 
60 cycles. Variations would interfere with the operation of 
textile machinery, electronic equipment such as X-ray ma- 
chines, and TV and many 
other operations, causing untold damage 

With the extensive interconnections which exist today, 
extending across hundreds of miles and in some cases in- 
cluding up to 20 million kw of capacity, it would be im- 
possible to change the frequency from normal without 
extensive switching operations to isclate the individual 
systems. Even then, it would be nearly impossible to regu- 


increasing the power 


radio stations and receivers, 
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leagues, we should have several hundred throughout the 
United States. 
J. Clark Chamberlain 
Secretary-Manager 
Bureau of Home Appliances of San Diego County 
525 E St.—Room 222 
San Diego 1, Calif. 


EW Blesses All Who Believe 


To the Editor: 

Blessed are they who have not seen your June 28 edi- 
torial yet believe in their electrical league. 

It’s hard for me to understand how any utility man 
could read your words of sound wisdom and not do some- 
thing about it, if he hasn’t a league organized. It’s hard— 
unless his heart isn’t in his job, and he doesn’t really be- 
lieve that electricity is here to stay. 

More power to you! 

Patrick E. McCaughey 
Product Manager-Stab-lok 
Federal Electric Products Co and 
Pacific Electric Manufacturing Corp 
50 Paris Street 
Newark 5, N. J. 


@ Many of the additional letters on the thought-provoking 
editorial which have been received by the editor will 
appear in following issues. 


late the stations and produce the desired 
change. It would take hours to perform those operations. 

Our interconnections are important under normal cir- 
cumstances but are of utmost 
It is unthinkable that anyone 
posing the proposed handicaps. 

This proposed device was brought to the attention of 
EEI about a year ago. The Federal Civil Defense officials 
were advised last October that, while the power industry 
most sincerely desires to cooperate in Civil Defense ac- 
tivities, this particular device was completely impractical. 
Additional information was submitted in April of this 
year. 

We are at a loss to understand why valuable time and 
effort are being devoted to it. We trust that Electrical 
World will undertake to rectify the impression conveyed by 
its editorial. 


generation 


value in times of distress. 
would even consider im- 


A. S. Griswold, Chairman 
Electric Power Survey Committee 
P. B. Metcalf, Chairman 
Subcommittee on Continuity of 
Service Protection 

Edison Electric Institute 

420 Lexington Avenue 

New York 17, New York 
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Penelec’s first 
230-kv line 


87-mile transmission line 
carries Shawville power over 
rugged Allegheny terrain 


Many months of rugged field work 
were rewarded when Pennsylvania 
Electric Company’s first 230-kv line 
was energized early in February of 
this year. The line feeds power from 
Penelec’s big Shawville steam generat 
ing plant, brand new in 1954, to the 
Lewistown substation, and ties in with 
Metropolitan Edison’s 230-kv line at 
Montebello, about 15 miles northwest 


of Harrisburg. 


ROUGH ROUTE .. . Between Shaw 
ville and Montebello lie 87 miles of 
typical central Pennsylvania real estate 

as pretty as can be if you're sight 
seeing, but downright nasty if you're 
trying to construct a transmission line. 
Some of the highest and unfriendliest 
mountains in the East angle through 
that country from northeast to south 
west, including the Allegheny Range 
and most of the Appalachians. The 
job of the line builders was to cut 
straight across the mountains from the 
northwest to southeast. The result is 


a line with hardly a level stretch. 


SINGLE-CIRCUIT TOWERS .. . The line 
consists of 430 single-circuit Bethle 
hem towers of suspension, angle and 
dead-end types, each approximately 
90 ft high. Normal tangent length is 
1100 ft, although some spans are more 
than twice that long. As shown by 
the picture, variable leg extensions 
were a “must” in covering the rough 


and hilly terrain. 


SEVERE ICE CONDITIONS... Be 
cause heavy ice and sleet conditions 
are common in this area, Penelec 
specified that the towers withstand 
double the normal ice loading. As de 
signed by Bethlehem engineers, the 
conductors are able to handle a |-in. 
rather than Y%-in. ice loading, and can 


take 


a heavy-ice-loading tension of 
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Suspension towers equipped with leg extensions climbing a steep hillside near Lewistown, Pa 


30,600 Ib, compared with the NES 
12,000-lb tension 


These and other unusual precaution 


WILLIAMSPORT 
heavy loading at 


are expec ted to reduc e interruptions to 
| 


a minimum regardless of the weathe: 


FABRICATED IN LEETSDALE, PA. 
lower steel for the Penelec lin 
was fabricated, galvanized and de 


@ALTOONA 
‘ a 
tailed at 


Bethlehem’s fabricating MONTEBELLO 
Leetsdale, Pa., Pitts 


burgh. Other Bethlehem tower-fabri 


works in neal 


cating works are located in South San 
Francisco, Calif., and Seattle, Wash 
If you would like to have information 


: é‘ 

about Bethlehem’s design and fabri Penelec’s new line follows a southeasterly course 
‘ ¢ 

cation of transmission towers, pleas - shawville on the 

west branch of the Susquehanna River, and 


terminating at Montebello 


87 miles, beginning at 


call the nearest Bethlehem sales offic 


BETHLEHEM STEEL COMPANY, BETHLEHEM PA 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 


Export Distributor: Bethlehem Steel Export Corporation 
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compan 


One company launched the aluminum industry. 


One company has 66 years of aluminum research 


and production experience. 


One company has 56 years of technical and field experience 


ACSR and All-aluminum 
with aluminum conductors. 


Wire and Cable 


One company maintains the outstanding research, development, 


testing and production facilities in aluminum conductors. 


One company has developed and improved aluminum conductor 


alloys and aluminum conductor designs. 
Covered Wire and 
Service Drop 


One company manufactures and stands behind a dependable line 


of both aluminum electrical conductors and accessories. 


One company maintains a complete headquarters and field engi- 


neering staff to assist those who transmit and distribute electric energy. 


Accessories for All 
Conductors 


company is ALG on ALCOA eg 
ALU AAIN U AA 


ALUMINUM COMPANY OF AMERICA 
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NEWS ABOUT PEOPL 


Wilson Appointed President... 


of Mississippi Power & Light to succeed Rex |. Brown, newly 
elected chairman of the board of directors 


R. BAXTER WILSON 


R. Baxter Wilson, vice president of 
Power & Light Co, has 
been elected president of the utility to 
Rex | 
pointed board chairman 


Mississippi 


succeed Brown, newly ap 


With MP&L 27 Years . . . Wilson's 
promotion to the presidency comes 
after about 27 years of service to the 
company 


P&I 


receiving 


He started with Mississippi 
After 
engineering 


in 1926 as a groundman 
his degree in 
from the University of Mississippi in 
1927, he 
Edwards 


became local manager at 


In 1928 he was named man- 


REX |. BROWN 


168 


ager at Cleveland, and ten years later 
was named division manager of the 
Northern Division with headquarters 
at Cleveland. 

He went in 1941 to the company’s 
general offices at Jackson as assistant 
He was made as- 
sistant general manager in 1943 and 
elected vice president in 1946. He 
was named a director of the utility a 
year later 


operating manager 


Utility Veteran Brown 


affiliated 


became 
P&L in 
1932 as vice president and general 
manager, 


with Mississippi 


assuming the presidency 
four years later. Prior to starting his 
career with the Mississippi company, 
he was identified with the utility in- 
in Litthke Rock, Ark., for more 
than 20 years. 


dustry 


Richard D. Carter has been appointed 
supervisor of information services for 
Westinghouse Electric Corp’s Steam 
Associated 
with Westinghouse since 1949, Carter 
formerly worked in the public rela- 
the company’s 
Electric Appliance Division in Mans- 
field, Ohio. 


Division, near Lester, Pa. 


tions department of 


J. C. Conder has been made superin- 
tendent of Utah Power & Light Co’s 
Plant at Gate. The 
also named J. M. Smith assist- 
ant superintenent of the plant. 
ciated with the company since 1939, 


Carbon Castle 
utility 


Asso- 


Conder has been serving since 1953 as 
results engineer at Utah P&L’s Hale 
Plant at Orem. Since joining Utah 
P&L in 1951, Smith has served them 
aS junior engineer and associate engi- 


neer 


E. L. Huse, formerly Northern Divi- 
sion power engineer for Jersey Central 
Power & Light Co, has been desig- 
nated division sales manager. Huse, 
who started with the utility in 1935 as 
a lighting engineer, will work out of 
the company’s commercial office in 
Morristown, N. J. 
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Georgia Power Co Makes 
Engineering Staff Changes 


Georgia Power Co has announced 
that L. B. Locklin, superintendent of 
production, and A. B. Greene, Jr. 
superintendent of generating plant 
construction will assume the duties 
formerly carried out by B. W. Sin- 
clair, who retired last month as mana- 
ger of production. 

Locklin will have general charge of 
the operation and maintenance of all 
power plants in the Georgia Power 
system and Greene will superintend 
the construction of all generating 
plants, transmission lines and substa- 
tions. 

In other appointments, R. S. Cau- 
sey was made assistant superintendent 
of production and W. S. Bradley as- 
sistant superintendent of construction 
J. T. Hanie, field engineer in the line 
construction section, was advanced to 
field 
projects. 

Sinclair, for whom Sinclair Dam is 
named, than 42 
years’ service with the utility. 


supervisor of all construction 


retired after more 


RALPH R. BUTLER 


Named Executive VP 


Unistrut Products Co, Chicago has 
appointed Ralph R. Butler to the post 
of executive vice president. Prior to 
this appointment, he was vice presi- 
dent of Unistrut Eastern Sales Divi- 
sion. He has served Unistrut Products 
for nine years, interrupted by four 
years’ service with the Navy as a lieu- 
tenant commander. 
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STRAND 
Strong ese 


to support q structures 
under adverse ice and wind 
loadings. 


to withstand the punishment 
incurred in construction and 
service. 


\ Long-life... 


Lond by famous @rapo 
Citccmaa heavy, ductile, 
tightly-bonded zinc coatings. 


-and Economical, 
Too! 


proved @rapo Steel Strand utilize 
the superior tensile strength of steel 
fillest advantage. Next time, 

ecify Crapo Steel Strand for,guys 
messenger and overhead ground 
wires ... and save on maintenance! 


REINFORCE and PROTECT 
YOUR CONDUCTORS with 


Preformed ARMOR RODS 


Minimize wear and chafing . .. Ab- 

sorb and dissipate vibration . . . Pro- 

tect against arcing and flash-overs 

- « « Increase holding power against 

slippage . . Lessen possibilities of 

corrosion . . » Reduce overall main- 

tenance costs. 
Contact your jobber of Crapo 
Galvanized Products or write 
direct for further information! 


INDIANA 


STEEL & WIRE COMPAN: 
MUNCIE, INDIANA 
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Here’s how much more you get 
when you buy— 


ONAN Electric Plants 


HIGHER CAPACITY per pound 
of weight. A 10KW Onan 
weighs only half as much as 
other comparable units. 


MORE OUTPUT per cubic foot. 
Onan units are compact, fit in 
small space, easily movable. 


UNIT-BUILT CONSTRUCTION 
Onen-built plants are direct- * 
connected for permanent align- 
ment, long life. 


SPECIAL ELECTRIC PLANT 
ENGINES. Onan-built engines 
have massive bearings and 
other parts to assure durability. 


VERSATILITY. A wide variety of 
accessories such as skids, dol- 
lies, trailers, adapt Onan units 
to more jobs. 


MODEL 5CW—5,000 wotts A.C. 
two-cylinder, air-cooled, gas- 
oline powered 


48-HOUR SERVICE. Repair parts 
and factory experts are close to 
any part of the U.S. Many for- 
eign parts depots. 


».» yet kilowatt for kilowatt, an ONAN costs 


you less than any other electric plant! 


ONAN gives you many advances in electric plant design, plus 
proved dependability on the job! You pay no premium for these 
Onan features . in fact all the electric plants shown here are 
priced lower than other plants of similar capacity. 

The Onan line is complete, with scores of different sizes anda 
great variety of optional equipment, making it easy to pick just the 
right electric plant for particular jobs with savings in weight, space 
and operating expense. 

For any job requiring an independent source of electric power, 

nan gives you greater all-around service and unequalled value 
too... measured either by first cost or in the long run. 


Gasoline or Diesel-powered 
Air or water-cooled 


GASOLINE: Air-cooled—400 to 10,000 watts. Water-cooled—10,000 to 50,000 wotts, 


DIESEL: Air-cooled—3,000 and 5,000 watts. Water-cooled—i 5,000 to 55,000 watts, 


ODEL 305CK—3'AKW AC, MOCEL 5ORP—S5KW A.C, Diesel MODEL 30SP—3KW A.C. Diesel 


2-cyl. air-cooled, gasoline engine. two-cylinder air-cooled, one-cylinder air-cooled, 


Write for specifications and descriptive folder! 


D. W. ONAN & SONS INC. 


8250 University Avenve S$. E,., Minneapolis 14, Minnesota 
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WARREN W. SHEW 


JESSE MOCK 


RUE SHOOP 


GEORGE SWIFT 


Electrical World Reveals Staff Changes 


Electrical World has 


level 


announced 


several top business and edi- 
torial appointments 

Iwo McGraw-Hill employees are 
among the new members of the 
New York staff. Warren 
W. Shew, formerly of McGraw-Hill’s 
Philadelphia office, has been appointed 


took 


magazine's 


advertising sales manager. He 
over his duties Sept. | 

The other is Jesse Mock, who will 
be assistant to the editor of Electrical 
World. Mock will start 
New York on Sept. 15 


served for 


working in 
after having 
McGraw 


several years in 


Hill’s Washington office 


New Associate Editors . 
World's 
editors are 
Swilt 


. » Electrical 


newly appointed associate 
Rue Shoop and George 
Middle East 
ern editor, will be in charge of EW’s 
manufacturing and markets section 


Two newly 


Shoop, formerly 


assigned regional edi 
World are David 
Kearney, Jr. Rea, ai 
EW, will serve as 


Electrical 
Rea and John J 


assistant editor of 


tors of 


Northeastern — editor Kearney, a 
former employee of Ebasco Services 


Inc, will be Middle Eastern editor 


JOHN J. KEARNEY DAVID REA 
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E. B. Sessions comes to Electrical 
World as 
several years employment with Utah 
Power & Light Co’s public relations 


assistant editor following 


department. He was editor of the 
utility’s house organ for a year. Clay- 
ton Cool is 


now serving as an edi 


EW. Prior to 


Cool 


torial assistant with 
EW this year, spent a 
year with the McGraw-Hill Book Co’s 


Technical Writing Service as an assist 


joming 


ant engineer. His experience includes 


radar and microwave operation, de 


sign, manufacture, and service 
Shew ... The background of the new 


adveritsing sales manager includes 
employment with General Electric Co 
first as an electrical design enginee! 
and later as a sales engineer. Shew, a 
State Col- 
lege in electrical engineering, 
McGraw-Hill in 


ing salesman for 


graduate of Pennsylvania 
joined 
1947 as an advertis 


“Electronics.” 


Meck... He started 
ews and writing Washington Com- 


reporting the 


ment in the nation’s capital for Elec 
World in 1951. He 


Washington for four years as a cor 


trical covered 


E. B. SESSIONS 
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respondent for a number of out-of- 
town newspapers prior to his affilia- 
tion with McGraw-Hill. 


Shoop ... An electrical engineering 
graduate of Pennsylvania State Col- 
lege, he has long and diversified ex- 
perience in the electrical industry. 
Formerly with Bethlehem Steel Corp 
and General Electric, he acquired 
knowledge of testing and industrial 
engineering, industrial control and 
machine tool applications, and served 
as a sales engineer. Since his associa- 
tion with EW in 1941, he has been 
an assistant editor of the “Standard 
Handbook for Electrical Engineers”. 


Swift . . . His nine-year tenure with 
Consolidated Edison Co of New 
York, Inc, included five years with 
the Test Bureau and four years in 
the Service-Maintenance Department. 
Swift, a newspaperman for 10 years, 
came to EW in 
McGraw-Hill’s 
Service. 


from 
Writing 


January 
Technical 


Rea ... He was a distribution engi- 
neer for Seattle (Wash.) City Light 
after getting his B.S. degree in elec- 
trical engineering from the University 
of Washington. He joined the staff: in 
1952 after developing and testing en- 
gine generators and their control sys- 
tems for two years in the Signal Corps 
Engineering Laboratories. 


Kearney .. . While with Ebasco Serv- 
ices, he worked on preparation of 
specifications for power plant equip- 
ment and supervising plant 


Kearney, an 


design. 
electrical engineering 


graduate of Notre Dame University, 


has widened his knowledge of power 
plant practice by many field trips to 
supervise utility installations. 
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OA tate vale) 


with the HILCO 


HYFLOW OIL 
RECLAIMER 


reduces costs of 
@© TRANSFORMER MAINTENANCE 
© oil REPLACEMENT 


With this 300 g.p.h. mobile Hilco Reclaim. 
er the City of Tacoma, Washington, puri- 
fied 100,000 gallons in three months at a 
saving of $20,000. 


Cincinnati Gas & Electric Company reports 
an annual saving of $4,000 with this sta- 
tionary Hilco Reclaimer. 


The HILCO HYFLOW Oil Re- 
claimer combines a duplex fullers 
earth filter with a vacuum vapori- 
zation system to remove water, 
sludge, soluble oil oxidation prod- 
ucts, paint, bushing compound, 
metallic soaps, etc. Oil is restored 
to new oil values as indicated by 
Neutralization Number, Interfacial 
Tension, and other tests. 


e@ FOR COMPLETE INFORMATION WRITE 


THEHILLIARD 


CORPORATION 
1000 W. FOURTH ST * ELMIRA,N. Y, 


1 
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ACCESSIBILITY... 


with THOMPSON 
_Sewets fe 


BRACKET UNITS 


(for walls and wood poles) 


Here ... ready-to-install ... is a new 
concept in outdoor lighting efficiency 
and economy. 


“Servisafe” Bracket Units combine an un- 
limited range of applications with these 
unique advantages . .. (1) luminaire 
mounting heights up to 60 feet above 
ground level ... (2) all-weather accessi- 
bility for quick luminaire maintenance... 
(3) absolute safety is provided because 





maintenance men work on a dead fixture 
and keep both feet on the ground through- 
out entire servicing operation. 


These exclusive features are provided by 
the patented disconnecting and lowering 
hanger mechanism incorporated in all 
“Servisafe” Units. Easy to operate, this de- 
vice reduces servicing time and hazards to 





a minimum... permits unskilled workmen 
to handle luminaire maintenance, 


Designed for new installations 
and the rapid conversion of ex- 
isting facilities, “Servisafe” 
Bracket Units can be used with 
all standard pendant and flood 
type lighting fixtures. 


WRITE FOR BULLETIN WPH-54 
FOR ADDITIONAL DATA 


¢ 


TYPICAL WOOD POLE 
BRACKET INSTALLATION 


THE THOMPSON ELECTRIC CO 
1114 Power Avenue ¢ Cleveland 14, Ohio 


Please send me, without obligation, BULLETIN 
WPH-54 describing your new ‘'Servisafe’’ Units 


NAME _ - . TITLE 

COMPANY 

STREET — " _ 
} CUO Y cee cicntennennsmennns OOUR te DIATE came 


THE LHOMPSON ELECTRIC CO. 


114 POWER AVENUE CLEVELAND 14, OHIO 


71 





Compact 
FIELD= 
SPUN 
does 


e Reduces 
Cost 


e Saves 
Splices 


e Cuts 
Inventories 


« Solves 
“Congested 
Area” problems 


SUA 


EQUIPMENT CO. 
3100 TOPEKA AVE. 


Ai 20) KANSAS 


OVERSEAS SALES 


Ericsson Telephbdne Sales Corp. 
of New York 


Automatic Electric of et) TT) 


Pirelli of Great Britain 


Supercritical-Pressure 
(Continued from page 84) 


with a wide range of water level by 
reducing the hydraulic gradient effect 
caused by endwise flow of the circu- 
lating water in the upper drum 

With the experience at Twin 
Branch and also at Diamond Alkali 
with a 2,200-psi, 300,000-lb-per-hr 
unit beginning in 1939, more than 
100 Jarge natural-circulation units 
were built or are being built for pres- 
sures from 1,700 to 2,700 psi. 

Data in Fig. 5, illustrating the effect 
of pressure on circulation, are the 
results of tests at Twin Branch, Dia- 
mond Alkali and Alliance Research 
Center. The curve shows that a pres- 
sure of about 2,700 to 2,800 psi is 
the practical limit for either natural 


or forced circulation of the type de- | 


pending on separation of steam and 


water. For higher pressures, a once- | 


through steam generator is required. 


Need for Supercritical Units . . . Re- 


search on supercritical-pressure oper- | 


ation was stepped up about 1948. Ad- 
vances in metallurgy augured that 
temperatures of 1,100 F and higher 
would soon be feasible. 

Heat rate studies for various cycle 
combinations, illustrated in Fig. 6, 
show the effect on the net overall 
plant heat rate of increasing the pres- 
sure for various temperature levels 
with one or two stages of reheating. 


These curves illustrate why increases | 


in pressure must have corresponding 
increases in temperature if a worth- 
while improvement in efficiency is to 
be obtained. At a temperature level 


of 1,050 F, it will be noted, there is 
very little gain from increasing the | 


pressure much above 3,000 psi. 
When temperature is increased to 
1,200 F, and particularly when a sec- 


ond stage of reheating is added, pres- | 


sure can be increased profitably to 
5,000 psi or higher. The overall net 
heat rate of the best subcritical-pres- 


sure unit now building is in the order | 


of 8,800 Btu per kwhr. This can be 
reduced to 8,100 Btu per net kwhr by 
increasing the pressure to 4,500 psi 
and the temperature to 1,200 F with 
two stages of reheating. About half 
of this improvement is due to the 
increased temperature and the addi- 


tional stage of reheating, and the 


other half to the increased pressure. 


Saving 700 Btu per net kwhr can 
mean a saving of $13 per installed 
kw, at today’s fuel cost. 





You can be sure it's 


DEPENDABLE 


It's a 
Richardson 
Allen 


= 


A New Automatic 


Charger For 
Floating Service 


@ Full-wave charger, self-regulating, 
reactor controlled, 


Maintains correct voltage within 
+1% under any charger load con- 
dition, 


Compensates for an A-C variation 
of +5%, 


Sharp overload voltage drop, 
Dependable SELENIUM CELLS, 
No vacuum tubes, 

High-gain magnetic amplifiers, 
Many sizes available; special de- 


signs to order. 


Write for descriptive circular 


RICHARDSON-ALLEN 
CORPORATION 


« manufacturing affiliate of 
Wesley Block & Co., Inc. 
39-15 Main St., Flushing, N. Y. 


In Caneda: Richardson-Allen of Conada, Ltd., 
370 Victoria St., Toronto, Ont 
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GUY GUARD 
TROUBLES 


SLIP OVER 
WIRE 

DRIVE HOME 
PE 


ATTACH 
ees 


eT 

el 
Guard 

Tm 
go wrong” 


AND 


NO MAINTENANCE PROBLEM 


FLEXIBAL Guy Guards provide the flexi- 
bility that yields with the blow and 
cushions the impact Aluminum -painted, 
they increase the day and night visibility. 
Easiest guard to handle, simplest and 
quickest to install——by all odds safest in use, 
with a proven record of greatly reduced 
losses Specify it for better appearance, 
grecter convenience, and major savings. 


Used and Praised by Constantly 
Growing List of Utilities 


Write for Free Sample and Prices 


IMMEDIATE 
DELIVERY 9) 
COMPLETE 
SETS IN THIS ONE 
SLC hie 2 bOI 
tema 
@ aie) 


SEE YOUR JOBBER OR WRITE TO 


§. E. OVERTON COMPANY 


SOUTH HAVEN, MICHIGAN 
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MARCUS 100 KVA 3 phase 
transformer powers UNIVAC 


Capacities from 
Ito 3000 KVA 


© DISTRIBUTION 

© GENERAL PURPOSE 
© UNIT SUBSTATION 
* PHASE CHANGING 

© ELECTRIC FURNACE 
© RECTIFIER 

« WELDING 

* MOTOR STARTING 

© SPECIAL 


“Mark of Quality” 


Representatives 
in 


Principal Cities 


As the power source of Remington 
Rand’s famous UNI VAC (Universal 
Automatic Computer), MARCUS 
TRANSFORMERS perform their valu- 
able function within this Electronic 
Brain 


Every MARCUS dry-type Transformer 

whatever its class and for whatever its 
purpose, is constructed to far exceed its 
particular specification demands. Every 
detail and component of MARCUS dry- 
type transformers is carefully engineered 
for longer life and uninterrupted trouble- 


free performance! 


MARCUS Series 5000 dry-type “Class 
B-plus’” Transformers are designed to 
exceed specifications by approaching 
‘Class H” insulation, yet operating at 
‘Class B” temperatures 


— CHECK THESE MARCUS B-PLUS FACTORS FIRST! — 


Higher Dielectric Strength! 


Greater Capacity for Overloads! 
Quieter Operation! 


| 
| 
Greater Protection Against Surges! | 
| 


| 
| Better Protection Against Moisture! 
| 


Proven Dependability! 


“MARCUS- 


TRANSFORMER CO., inc. 
RAHWAY, NEW JERSEY 


PIONEERS IN THE FIELD OF DRY TYPE TRANSFORMERS 





GE eae ie Fone British Columbia Project 
1883 on Homathko Planned 


AMERICA’S FIRST WIRE FENCE eo 


Backed by United States and east- 
oes xe % ern Canadian banking interests, a 
$150-million hydroelectric develop- 
ment looms as the latest addition to 
the Northland’s mushrooming indus- 
trial empire. 
The project headed by Waddington 
Mining Corp, Ltd, in Vancouver, 
B. C., would involve damming the 
Homathko River at the head of Bute 
Inlet, 140 miles north of Vancouver. 
Eastern backers were scheduled last 
week to post a $2-million performance 
bond required by the British Columbia 
government to protect the public in- 
@ Page Chain Link Fence, pioneered by Page and made terest. 
only by Page, is quality controlled from raw metal to erected Initial plan for the project, which 
fence. Whether you choose heavily-galvanized Copper includes a smelter at Waddington Har- 
Bearing Steel, or long-lasting Stainless Steel, or corrosion- bor, is to develop 500,000 hp in 
resisting Aluminum, you'll have a rugged fence on sturdy Homathko-Tatlayoko drainage basin, 
metal posts deep-set in concrete. Choose any one of 8 basic one of the few remaining large unde 
styles, varied by heights, types of gates, posts, top rails and veloped power sites on the coast. 
barbed wire strands for extra protection. And to be sure of Pians. similar to the Frobisher de- 
reliable workmanship your fence will be expertly erected by velopment, call for treatment of ores 
a specially trained firm. For helpful Page data and name of al Geemtiiete of the ceiiey oad 
member nearest you... metal industries proposed for the Wad- 


Write to PAGE FENCE ASSOCIATION in Monessen, Pa., dington Harbor site. 


Atlanta, Bridgeport, Chicago, Denver, Detroit, Los Angeles, Philadelphia, 
New York or San Francisco. 


A series of dams and generating sta- 
PRODUCT OF PAGE STEEL & WIRE DIVISION OF AMERICAN CHAIN & CABLE COMPANY, INC. 


tions from Tatlayoko Lake to the 
mouth of the Homathko River would 
provide the power. Generating sta- 
tions would be situated about 150 
miles west of Williams Lake and 
about 135 miles from Lillooet. 

Waddington has carried out pre- 
liminary engineering surveys of the 
area 


; Seattle to Open Bids 
: on Gorge Dam Oct. 6 


WINTERSET, IOWA "Pioneers ‘in the Anchor Field" 


GRIP-TITE MANUFACTURING CO 


Bids for construction of the $17- 
million Gorge High Dam have been 
called by the Seattle, Wash., Board of 
Public Works, for opening Oct. 6. 

The structure, a combination arch 

and gravity type dam, will replace a 

temporary diversion dam on_ the 

Skagit River above the Gorge power- 

ee ieee house and increase its power output. 

SWITCHES ss : beapentors It will rise 150 ft above the river bed. 

ENCLOSURES at rejecting too 1 Project will include about $2 mil- 

ACCESSORIES omen ae many poles?’ XA lion for highway and bridge construc 
THE FAMOUS Write today tion to provide access to the site. 

Roto/est The City Council has been asked 

SWITCHES F TH to appropriate another $2.7 million 


| 
METER DEVICES OSMOSE WOOD PRESERVING CO., INC. from a surplus in the City Light 


oat a >| hel ae te yN 


’ construction fund to complete an- 
COMPANY + CANTON, OHIO other Skagit River project; the in- 


LARGEST EXCLUSIVE 
MANUFACTURERS OF 
METER TESTING 
DEVICES 
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Stallation of generators in the Ross 
Dam power plant. It appropriated 
$51 million in 1947 for construction 
of the plant, including three 90,000- 
kw generators. However, costs were 
increased by an “accelerated program” 
requested by the Defense Electric 
Power Administration in 1951, said 
Paul J. Raver, City Light superin- 
tendent 


Co-op Cancels Orders 
for Rural Electric Paper 


San Isabel Electric Association, D { S C 0 i 4 E CT 4 RK G SWI T C K E S 
Inc, has cancelled the subscriptions of 


its 1,200 members to the “Colorado Simplicity of Design Assures 


Rural Electric News” in a policy dis- epe 
Res ree ern Greater Dependability ... . 


The “News” is published by the Powercraft disconnects are built with a current path of solid bus 
Colorado Association of Rural Elec- bar copper for uniformly high conductivity and thermal capacity. 
, High unit pressure “Silver Ball’ contacts assure low tempera- 
tric Cooperatives. The state associa- ture rise and ease of operation. Simple short-circuit-proof lock, 
tion claims 63,000 members. hook-stick operated. 
Direct 6 ten Gon testa a Other POWERCRAFT Products: Gang-operated Switches and Bus 
Irectors O € oan isabel associa- Supports for Indoor and Outdoor Applications. Bus Clamps. 
Power Connectors. Pipe Frame Fittings for 1'4" I. P.S. Pipe. 
charging state co-op paper is “con- © Send for our new catalog. 


stantly in the position of being against 


nantly in the position of bens saci ~ POWERCRAFT CORPORATION 


aeinet » ne aner are 2215 DeKalb Street Since 1932 St. Louis 4, Mo. 
Subscriptions to the newspaper are PRospect 6-4532 


tion cancelled the subscriptions afte: 


paid for by the associations and it is 
sent free to their general member- 


ships. 


Grand Canyon to Get 
Arizona PS Service 


Arivona Public Service co service» MOLT=TELLING STATISCOPE?” protects worker 


area aS soon as construction of trans- . » «when held in any alternating electrical field. Indicates presence of voltage in AC and Pulsating 


lines and bstati 4 DC Circuits and in various electrical apporatus. . . . Pocket-size illustrated above, also in Station and 
mission lines and substations 1s com- Overhead Extension types. Thousands in use. Order from Electrical Jobber. Send for new literature. 
pleted 


Contracts were signed by _ the MINERALLAC ELECTRIC COMPANY 


Nati ; i at 7 a MANUFACTURERS OF STATISCOPES, HANGERS, CLIPS, STRAPS, INSULATING AND CABLE-PULLING COMPOUNDS 
National Park Service, Fred Harvey, 25 NORTH PEORIA STREET @ CHICAGO 7, ILLINOIS 


& 
SLL A SR A 5 


and Arizona Public Service to permit 
the company to take over all electric 
distribution. The 200 customers in 


s 
the area formerly were served by a Digs the Hole | 


local generating pli ywned b : The F & H Self-Powered 
cal generating plant owned by the and Eee 10 -B palt-Bewenng 
Santa Fe Railroad. The local power deep in about 4 minutes 
. : ets e 0 e Will dig 10° deep. Powered 
plant will now be maintained on a . ‘ by Briggs & Stratton § HP 
engine. Can be operated by 

standby basis for use during any emer- ‘ 


ie man. Has own power for 
P raising, lowering, and turn- 
gencies - or ing auger. Multiple V-Belt 


. . > drive ellminates trouble- 
Crews are at work clearing right-of- , aaa some power takeoffs and 


. . ° ° { universal joints Can be 
way for a 60-mile transmission line 3 mounted on any type A 


. . Sy Frame. Just hang it on your 
from the company’s substation at a : A Frame and you are all set 
Williams, Ariz., to the Canyon. Other : 238, F trated literature toda 
construction will include a substation 

at the Grand Canyon, two substations 


at the airport and Red Lake, and ad- Menutectwed end Seid ty 


ditional switching facilities at the FOUSHEE and HECKENDORN Cedar Point, Kansas 


Williams substation. 
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Plain Marking 


For Your 
Properties 


Utilities every- 

where are adopt- 

ing Premax 
Stamped and Embossed Meta! Let- 
ters, Figures and Tags as the most 
legible and economical means of 
identifying poles and other installa- 
tions. 


Easy to install—cost less than sten- 
ciling—and outlast the average pole. 


Send for samples and 
prices today. 


PREMAX PRODUCTS 


DIVISION CHISHOLM RYDIFR CO eae 


5446 Highland Ave., Niagara Falls, N. Y. 


Hf... 


YOU CHANGE 
YOUR ADDRESS 


Be sure to notify us so that future 
copies of ELECTRICAL WORLD 
will be delivered promptly. 


Also make certain you advise 
your local Postmaster so other im- 
portant mail doesn’t go astray. 
Both the Post Office and we will 
thank you for your thoughtfulness. 


Send your new and 
old address to: 


Subscription Dept. 


ELECTRICAL 
WORLD 


330 W. 42nd St. 
New York 36, N. Y. 
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(Used or Surplus New 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


BARKER & WHEELER 


ity and Industrial Valuations, 

ruction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Production 
and Cost Control Systems. 


ll Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 
Electricity—Water—Sewage— Industry 


Reports, Design, Supervision of Construction, 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Missouri 


THEODORE D. BROSS 
& COMPANY 


Steel Tower & Wood 
Transmission Lines 


Distribution & Maintenance 


176 Enfield 8t. Hartford, Conn. 


DAY & ZIMMERMAN, INC. 


Engineers 


Design Construction Management 


Investigations and Reports 


New York Philadelphia Chicago 


Doble Engineering Company 
Electrical Ineulation Bngineers 


Field Testing and Maintenance of High Tension 
Insulation, Special Problems in Electrical Com- 
munications 


and Laboratory: Doble Park 
Box 344: 5 - A 78, Mass. (6 miles from Boston) 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 
Engineers - Oonstructors - Business Consultants 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 
Two Rector Street New York 
Chicago @ Washington, D. C. 


ELECTRICAL TESTING 
LABORATORIES, INC. 


Electrical, mechanical, photometric, radiometric 
and chemical laboratories, rendering testing, re- 
search and associated services, including certifica- 
tion, inspections at factovies and field investigations 
2 East End Avenue at 79th St., New York 21, N. Y. 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Construction & Maintenance 


Transimission—Distribution—Communication Lines 
Substation, Radio and Television Towers 


48 Griswold 8t. Binghamton, N. Y. 
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Management 
Appraisals 


‘ 


Designing 
Testing 
Construction 


FORD, BACON & DAVIS 


Engineers 


DESIGN *« CONSTRUCTION 
VALUATIONS « REPORTS 


New York ¢ Chicago * Los Angeles 


GILBERT ASSOCIATES, Inc. 


Engineers ¢ Consultants © Constructors 
Reading, Pa. 


Engineering and Design ¢ Construction Supervision 
Industrial ¢ Sanitary « Safety 
Chemical Laboratory Services 

Business and Economic Research 
Industrial Relations ¢ Purchasing 
New York Philadelphia Washington 
Rome Manila Medellin 


HARZA ENGINEERING CO. 


Consulting Engineers 


E. MONTFORD FUCIK CALVIN V. DAVIS 
Hydroelectric Plants and Dams 
Transmission Lines 
Flood Control, Irrigation 
River Besin Development 


400 West Madison Street Chicago 6 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 


Transmission Lines, Substations 


1384 Holly Avenue, Columbus, Ohio 


S. E. HUEY & CO. 


Engineers & Surveyors 


SURVEYS FOR ENGINEERS 


Monroe Louisiana 


JACKSON & MORELAND 


Engineers and Consultants 
Design and Supervision of Construction 
ee 
Reports— Examinations —Appraisals 
Machine Design—Technical Publications 


Boston New York 


M. W. KELLOGG 


Piping System Design Analyses 


Unique piping system model tester as well 
as modern IBM card programming com- 
puter available for low cost, accurate an- 
alyses of the most complex piping systema, 


Analysis Section, The M. W. Kelegs Company, 


225 Broadway, New York 7, 


THE KULJIAN CORPORATION 


Engineers Constructors Comsultants 


Power Plant 
Specialists 


Utility - Industrial - Chemical 
1200 N. Broad St., Philadelphia 21, Pa 


Financing 


Inspections 
Cost Analysis 
Investigations 


Peter F. Loftus Corporation 


Bngineering and Architectural 
Consultants and Designers 


First National Bank Bidg., 
Pittsburgh 22, Pennsylvania 
Cable Addreas—*‘LOFTUS Pittsburgh” 


N. A. LOUGEE & COMPANY 


Engineers and Consultants 


REPORTS APPRAISALS 
DEPRECIATION STUDIES RATE CASES 
BUSINESS AND ECONOMIC STUDIES 


120 Broadway New York 


LUCAS & LUICK 


Engineers 
DESIGN, CONSTRUCTION, SUPERVIBION, 
OPERATION, MANAGEMENT, APPRAISALS, 
INVESTIGATIONS, REPORTS, RATES 
231 8S. LaSalle &., Chicago 


LUTZ & MAY 


Consulting Engineer 


STEAM, GAS & DIESEL POWER STATIONS 
PUMPING PLANTS ELECTRIC SYSTEMS 
REPORTS DESIGN APPRAISALS 


1009 Baltimore Kansas City 6, Mo 


CHAS. T. MAIN, INC. 


Engineers 


Electric, Steam and Hydraulic Projecta, 
Investigations, Reports, Designs and 
Appraisals 


Chamber of Commerce Bulliding 
80 Federal St., Boston 10, Mase 


PIONEER SERVICE 
& ENGINEERING CO. 


Consulting and Design 


Engineers .. Purchasing. . 
Specialists in Financing 
Accounting and Other Operations 


231 So. La Salle St Chicago 4 


Recording & Statistical Corp. 


BILL ANALYSI8S-—-CONBUMPTION 
STUDIES 


THE ONE-STEP METHOD 
(exclusive with R&S) 


100 Sixth Ave. WOrth 6-2700 New York 13, N. Y. 


REIS & CHANDLER, INC. 


ADVISORS TO UTILITIES 
Financing—Rate of Return 


30 Vesey Street, New York 7, N. ¥ 





SEARCHLIGHT SECTION 
PROFESSIONAL | | Sai 2-20) 0001) 1 eee 


BUSINESS USED OR RESALE 


UNDISPLAYED RATES DISPLAYED 
ER I $1.30 per line, minimum 3 lines. To EQUIPMENT WANTED or FOR SALE ADVER- 
advance payment count 5 average words as « . TISEMENTS eoomaette only - ae Btyle 
POGETION WASTED, undiaplaved sate ts ene-hait Gagan Soemse Se bender cules Ser prominent 


display of advertisements. 
(Continued from page 177) of above rate, paysble in advance. The advertising rate is $11.25 per inch for *l) 


Bow Numbers—Care of publication count as one line a ee oe oss contract 
Ooms of 10% if full payment is made in advance An advertising inch is measured %” ‘vertically or 
consecutive insertions one column 3 columns—36@ inches—to @ page 
SEND’ NEW ADVERTISEMENTS TO: 330 W. 42 St., N. Y. 36, N. Y., for Sept. 20th issue closing 
Sept. 10th 


SANDERSON & PORTER 


Engineers and 


Position Open—IN INVESTMENT FIELD 


LARGE MIDDLEWESTERN LIFE INSURANCE COMPANY HAVING $800 MILLION 
Comstructors INVESTED IN PUBLIC UTILITY COMPANIES HAS POSITION OPEN IN ITS 
INVESTMENT DEPARTMENT 


We are looking for a man between the ages of 33 and 38 who has had a college 
education in engineering, economics, or accounting and has had experience in electric, 


qas, water or telephone utilities—preferably in rates, engineering economics, business 
research, or finance. 


SARGENT & LUNDY This is a permanent position in the management category. Salary will be commensur 


ate with qualifications und experience. 
ENGINEERS Those who are interested in this area of the public utility business should write— 


140 South Dearborn st. THE NORTHWESTERN MUTUAL LIFE INSURANCE COMPANY 


; 720 E. Wisconsin Avenue Milwaukee 2, Wisconsin 
Chicago, Ill Attention: John Thornborrow—Mgr. Public Utility Investments 


F. W. SCHEIDENHELM WANTED POSITIONS VACANT 
Ooneulting Engineer 
Water Bupply. Flood € ntrol. Hngineering Problema SALES AGENTS AND METER SUPERINTENDENT istablished 
relating Water “hughes” and wr Puew rr Law REPRESENTATIVES ‘ aneane - na teokata tran h 10 oe aor a ¢ 
28 


; ; iti : Meter Department of U. 8. or large Latin Am 
50 Church Btreet, New York 7, N. Y. for expanding line of competitively priced, en Public Utility to supervise Meter Depart 


high quality, Aluminum Alloy Cable Fit- ments several operating e panies, Single mar 
tings and Accessories. We have still open preferred as considerable traveling involved 


. Reply giving resume education, experience and 
F A TUCKER INC many good territories offering excellent personal data. P-3817, Electrical World 
e Ne ' , financial return to energetic and well 
Contractors—Engineers qualified men or organizations who are LOAD DISPATCHER Matablished growing 
apecialize in . utilit n one of most desirable locations 
Distribution - Transmission - Telephone handling associated lines. All replies will Ot ees teoencare mareises (abou 
lines - Maintenance - Roads - Bridges be kept in confidence. year) of experienced technician to initiate dis 
Dams patching service and trait loc al personnel 


Main Office—88% Center Street, Rutland, Vt BETHEA COMPANY, INC. ope ration and maintenance, System is combina 


Branch Office-—120 Bast 3rd Bt., Chari ; ‘ : tion thermal and hydro with transmission up t« 
oe & Box 1407 Birmingham 1, Alabama 32 KV. Excellent opportunity for active retir¢ 

chief load dispatcher. Reply giv 

enced and persona { 


UTILITIESLINECONSTRUCTION | | lars. P-3818, Electrical W 
COMPANY, INC. WANTED TRICAL ENGINEER 


Construction and Maintenance _sintant oy t leant rm 
Transmission - Sestetbution SALES AGENTS AND ae ws ; 2 Gea ) 


Blectric Te a cenene Lines REPRESENTATIVES wi ' nk = tr AV 


yrme 


606 York Road Jenkintown, Pa. ae iture. Know 


having utility Co. following. Excellent re emcee ae ae ee 


muneration. Openings in all States exclu eee en 
THE J. G. WHITE sive of Penna., Ohio, Indiana. Preservation 
ENGINEERING CORPORATION of standing poles using Pentachlorophenol ILECTRICAL ED 


‘ aut east , 
All replies confidential maintenance and ope pre ne 

ting stat s d substations of pub 

Design * Construction * Reports * Appraisals and su pu 


iastindiinsain abinahiirs POLE TREATING COMPANY tablished consulting organization 


Box 707 Canton, Ohio | | oo0n> \icerul. Sul ca. Spanish 


isefu Salary « ensurate 


Reply stating 


4s 
‘Bi reason of special training, REPLISS (8 


VEPW YORK 
CHICAGO » HN 
SAN FRANCISCO 


wide experience and tested 
ability, coupled with professional in- 
tegrity, the consulting engineer brings we , alar emmeaeaanndt 
to his client detache:| engineering and revious experience ddle eastern area 
economic advice that rises above local POSITIONS VACANT SP or annlication Write to Fie 
limitations and encompasses the avail- WA D: YOUN on neice Vorld " 
ability of all modern developments in ositions. Contact 
the fields where he practices as an ex- eseeet,  enrenM a - VANTED Ow 
pert. His services, which do not re- —< ae ledaeilaeiee 
place but supplement and broaden el ON SO - oo cation Middlew 
those of regularly employed personnel, th approximately 1( erience desi 
are justified on the ground that he erat GAC MAIBteRshee OF Sitriouton « DISTRIBUTION ENGINEER—Coll 
saves his client more than he coote | | cated South America. Reply uiving resume edu "shestele pubtle Gaiity Guicteen 
him.” ; ‘ perie x . i mi , : ] ae ¥ rood ate 5 ‘ 


a 
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sign & spe 


Transactions A.1.E.E, 


We'll also buy your Surpius 


Yukon 5547 ANgeles 3-5148 


PLOYMENT SERVICE 


SALARIED PERSONNEL, $3,000-$25,000. This 


1 service established 1920, ia 


geared to needs of high grade men who seek a 


inection under conditions assuring 
full protection to present position 


Send name and address only for details. Per 


ation invited Jira Thayer Jen 
L, 241 Orange St., New Haven 


POSITIONS $5,000 to $35,000. We 


offer the original personal employment sery 
ce (established 44 years). Procedure of highest 


ards is individualized to your pet 
ements Identity covered, present 
ected. Ask for particulars, R, W 


Bixby, Inc., 658 Brisbane Bldg., Buffalo 3, N. Y 


POSITIONS WANTED 


INEER, B.S. & E.E., 30, married 


years experience contacting utilities, in 


switchgear, transformers, rotat 
y, equipments for transmission and 
Desires sales or allied position with 
or Midwest, PW-3780, Electrical 


years experience n Electrical de 
naintenance desires position wit! 
ruth Age 30—married. PW 

orld 


ENGINEER, age 36, 15 years ds 
cations commercial ndustrial 
1. Familiar all phases of electrical 
industry, Capable assuming com 
Impressive record of completed 


projects, Desire position with AAA firm or will 
ance on part time basis. Any phase 


drawings specifications surveys 
lates, Willing to travel. PW 76 
orld 


FOR SALE 


sh. Ashiey 24 EF i, N.Y.< (10) 


U. S. Government 


MENT OF THE INTERIOR 


Reclamation. Sealed bids (In- 
vitation No. DS-4239) will be received at 
orado, until October 5, 1954, for 
me (1) 19,200/24,000-kva, 69,000- 
to 115,000-volt, 3-phase, class OA/FA, out 
ansformer, with tertiary winding 
for Green Mountain Switchyard, Colorado 
son Project, Colorado. Delivery 
is desired within 300 days. For particulars, 
iddress Bureau of Reclamation, Building 
Federal Center, Denver, Colo- 
rado. W A. Dexheimer, Commissioner: 


WIRE 


TRICAL INT 


CABLE 


— Your Best Source— 





© for every industrial and power applica- 


tengths—long and short—reasonably 


priced 


* LARGEST STOCK IN MIDWEST 


t us quote on requirements— 
send your inquiries 


Branch Offices 
ouston— Les Angeles- 


ERSAL Wire and Cable Co 


N Clyborn Ave., Chicago 14, fii 
7 


EAstgate 7-477 Code: UNIWIRE 






FOR SALE 


Five New and Two Slightly Used 
50 Kilovolt, 100 MA, G.E. Power 
Supplies. For Details Write 


FS-2651, Electrical World 
N. Michigan Ave . Chicago 11, Ili. 





60 CYCLE GRAPHIC INSTRUMENTS 


7—West. 


GY 40 KW 115/5. $60.00 


4—West. GY 40 | 15/5. 60.00 
15—GE CD 43 Watt 115/5 60.00 
W. B. McCLURE 
105 Stoy Ave Westmont, N. J. 
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back-volumes wanted to 






































KW Make Mod 

1180 Worthington SE 18 1085 
1136 Fairbanks Morse 38D 1600 
1100 General Motors 16-278A 1600 
1000 General Motors 16-567B 1440 
750 General Motors 12-567 1080 
700 Worthington EE-8 1000 
500 General Motors 8-278A 750 
500 General Motors 8-567 720 
500 Alco 6-124x13T 750 
400 Sterling vVbs-8 600 








DIESEL POWER 


IMMEDIATE SHIPMENT 
¢ PURCHASE OR RENTAL 
UNIT CAPACITIES—10 TO 2475 KVA 
A.C.—50 AND 60 CYCLES 
® ALSO D.C. UNITS 


A PAanTen, LISTING a Que INVENTORY 


A. G. SCHOONMAKER COMPANY, INC. 


DIESEL DIVISION, 50 CHURCH ST., NEW YORK 7, N. Y. 


SEARCHLIGHT SECTION 



































Mak Model HP RPM 
00 Ingersoll- Rand S-8 600 720 
350 Baldwin VvOo-4 510 450 
320 Enterprise DsG-6 560 450 
300 Genera) Motors 8-268 A 450 1200 
200 General Motors 8-268A 350 900 
150 Worthington CC-4 225 450 
150 Ingersoll-Rand s-4 225 600 
150 Buckeye 80 240 600 
100 General Motors 3-268A 150 1200 
60 General Motors 6-7 90 1200 





























i— 150 H.P., G.E 
H.P., Al 


TRANSFORMERS 
G.E., 3 Ph. 4150V. 


i— 750 KVA 

2— 750 KVA 

2— 400 KVA Pitts. 
240/480V. 

i— 750 KVA—Aut 

2— 300 KVA G. 

i— 200 KVA G.E., 

3— 200 KVA G 

I— 200 KVA 


Te Le 












0 3/4150—2400 


E., | Ph., ee 220/440V. 


3 Ph., 2400-220 sec. 
1 Ph., 13200V. 


1800 RPM. 220V, 


/ 
2 360 RPM. 440V. 3/60 





120/240V. 
G.E., | Ph., 4600V. 115/230 
» | Ph., 2400/4800/4150/2400— 


E., 440V 
G.E.,'3Ph., 4150V., 3 Ph. 2400V. Auto. 


SYNCHRONOUS MOTORS 
i— 300 H.P., Elec, Mach., 720 RPM. 3 Phase 60 
cye., 2200V T E F Cooled Outdoor service. 


TRANSFORMERS 


FOR SALE 


6—1000 KVA Mol 
833 KVA G-E 
500 KVA G-E 
333 KVA W-H 


11500-2400/4160Y 
35000—480 
26400—240/480 
38000-7200/12470Y 


333 KVA G-E 33000-2300/4000Y /6900/- 


333 KVA G-E 
333 KVA Mol 
333 KVA W-H 
150 KVA G-E 
150 KVA G-E 
100 KVA G-E 
100 KVA G-E 


11950Y 
33000-2300/4000Y 


7200/12470Y-2500/4160Y 


6690-2300 


15050/33000Y-2540/4000Y 


7200/12470Y-240/480 


33000-6900/11950Y 
4000-115/230 


Many other items in stock 


TRANSFORMERS WANTED 


Reliable rewind and repair service on 


all make 


THE ELECTRIC SERVICE CO. 


s of transformers 


Cincinnati 27, Ohio 


40 Years Dependable Service 


250 HP, GE open motor, enclosed 


rincs, 300 RPM, 
240 HP ,GE Synchronous motor, 
nected exciter, 
2—150 KVA, GE Transformers, 


Form KW, 
10% Taps. 





slip 
stub shaft, 2200 volt. 
direct con 
600 RPM, 2200 volt. 
Type H, 
11500—-230/460 volts, 


5 6 


ZIMMERMAN ELECTRIC MACHINERY CO 
Wichita, Kansas 


1815 E. Central 


1954 
















1—1000 
1—1000 
i—1000 
i— 200 
i— 150 


VV. 1200 RPM. 2300 Syn. 
i— 100 


-E., 250V. 900 RPM. 2300 V. Syn. 
SLIP RING MOTORS 

. G.E., M 1200 RPM 2400V 
West, CW. 450 RPM. 550V. 
CW. 600 RPM. 440V 
’ Cw. 600 RPM. 440V 

. 1800 RPM, 2300V., APH. 60 Cy. 
jock of A.C. and D.C. Equipment 





























RE-NU-BUILT 
GUARANTEED 


ELECTRIC POWER 


EQUIPMENT 
MOTOR GENERATOR SETS 






3 ph., 60 cy. 
pC DC 
Qu. KW Make Speed Voite Volte 
i—3000 3U) G.E 514 600 4000/13200 
2—2000/2400 G.E 450 250/300-2300/460¢ 
2— 2000 G.E 514 §=6600 6600 /132¢ 
1—2000 G.E 500 666 26 cy 11000 
2—2006 OE 450 600 2300/4600 
1—1500 C.W 514 115 4000/ oaos 
1—1500 GE 720 600 
1-— 1000 GE 900 260 4 100/6900 
2—1000 W hae 900 = 600 2300/4150 
3— 1000 GE 720 600 2300/4600 
1—750 W hae 900 276 2300/4150 
1— 500 W hae 1200 125/260 2300 
1-500 W hae 900 250 440 
1—500 G.E 720 125 2300 
TURBO GENERATORS 
Qu. KW Make Desc 
i—4000 G.E Condensing —425 Iba — 750° 
F.T.T aetos e Condenser 


3/60/2300-4000 ¥ with exeiter 
| 1000 GE Non-Cond— 190 Ibe-2400-3-60 
1 1000 Moore Conde nai ng Extraction 190 
Ibs., 2400-3-60-— Surface Cond 
1—750 G.E Condensing — 265 iba., 440-3-60 
Built 1944 
1-500 Moore Non-Cond-—-1§0/200 Ibs., 5/35 
Ibs. B.P., 480-3-60 Dir. Conn 
Exciter 
1--300 GLE. Non-Cond--150/175 iba-. 6/10 
ibs. B. P., 480-3-60 


FREQUENCY CHANGERS 
Qu.Kva Make Cycles Voltages 
1—13900 Whee. 60/25 13200 x 13200 
l—3750 G.E 60/25 4150/2400 x 2400/4150 
i—3125 GE 25/60 4150/2400 x 2400/4150 
x 
l x 
l 





2—2500 G.E 25/62 % 2300 4160 
250 G.E 25/58.3 4400 23) 
625 A.C 28/60 11000 x 2300 
TRANSFORMERS-—60 Cycle 
KVA‘ Make 1Pe, Ph Voltages 
|--§000 Whee of 3 33000%26400/13200 
12500 Whee. OI8C 3 26400/13200 x 480 
3—2000 G.E HVDDJ 1 66000 x 13800 
i—1500 GF WT $ 13200 x 2200 
: 250 G.E HVDDJ 6600/5650 
1000 G.E HVDDJ 1 2200/480 









BELYEA COMPANY, INC. 


51 Howell Street, Jersey City 6, N. J. 
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Cole Slectric Co. 


8439 Steller Drive TExas 0.4701 Culver City, Calif. 


AIR BREAK DISCONNECTING SWITCH 
69,000 Volts—600 Amperes 
Type 0-2 
Vertical Break, Three Pole, Single Throw 
Group Operated—One Pole Shown 
HIGH PRESSURE SILVER TO SILVER CONTACTS 
See Bulletin 46-A 
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FEDERAL PACIFIC SWITCHGEAR 
GOES TO ARMY RESEARCH CENTER 


Indoor 5KV, 50 MVA 
Federal Pacific Metal 
Clad Switchgear assem- 
bly with 9 Federal 
Pacific type DSS1-12 
magnetic air circuit 
breakers. Architects and 
Engineers: The Ballinger 
Company, Philadelphia; 
General Contractor: 
George A. Fuller Com- 
pany, Boston; Electrical 
Contractor: Mass. Elec- 
tric Construction Com- 
pany; Boston, 


SWITCHGEAR, unit substations, and panelboards 
for the entire Quartermaster Research and Develop- 
ment Center at Natick, Mass. are Federal Pacific. 
Switchgear equipment includes drawout Metal En- 
closed Switchgear, outdoor weather proof and in- 
door types, plus 5 KV indoor Metal Clad Switchgear. 

This important project is one of a rapidly grow- 
ing number of installations which exemplify Federal 


wis SRR. 

Pacific’s ability to tit Bere 5 oes 
meet your requirements, EE es ae 
whether they be for the protection 
and control of high voltage transmission and distribu- 
tion lines or low voltage light and power circuits. 

Consult Federal Pacific on your next electrical 
distribution problem. Federal Pacific Electric Com- 
pany, 50 Paris St., Newark 1, N. J. 


FORMERLY — FEDERAL ELECTRIC PRODUCTS COMPANY AND 


4 TINT Maal iesiies are 


PACIFIC ELECTRIC MANUFACTURING CORP. 


Federal Pacific products: Stab-lok Circuit Breakers, Motor Controls, Safety Switches, Service Equipment, Industrial Circuit Breakers, Panelboards, 
Switchboards, Control Centers, Bus Duct, High voltage circuit breakers and power switches % Sales offices in principal cities. 
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